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BILL OF RIGHTS FOR OUTDOOR EDUCATION 


WILLIAM GoULD VINAL, “CApPp’N 


11” * 


R.F.D. #2 Vinehall, Grove Street, Norwell, Massachusetts 


T took me over fifty years to get back to 
Il the farm where I was born and reared. 
Now that I have arrived at the “promised 
land” I have become the proud possessor 
of a farm pond, a cranberry bog, a cold 
frame, everbearing raspberries, cultivated 
beach plums and blueberries ; a wellgroomed 
plantation of pines; a cabin, and winding 
Teaching 
certain wild grape vines to take to a trellis 
and landscaping with mountain holly, black 
alder, silky cornell, and white cedar are 
all a part of country living. 
pool excavated around a nest of glacial 
boulders and song birds add _ pleasing 
sounds to the symphony of color. 


trails through the old pasture. 


Frogs in a 


College 
biology courses had their day and left their 
imprint, but this is a way of carrying nature 
adventure farther than was even hinted at 
in my undergraduate days. This reverting 
to nature for health and peace, and a leisure 
to pry into environmental life and enjoy it, 
is much more like a migrant bird than a 
prodigal son of college biology. 

Craving for the simple outdoor life is 
inborn. Whether it is a social-movement 
or a nature-movement, or an “integration” 
is probably immaterial. Nor do I think 
that I am a new Methuselah for a century 
ago there was Thoreau the man and Wal- 
den, the book. The activities listed above 
were the things I dreamed about, not 
only when a student but while training 
youth under the educational slogan of qual- 
ity outdoor leadership. Inviting Twen- 

*Emeritus Professor of Nature Education, 


University of Massachusetts, Amherst, Massa- 
chusetts. 


tieth Century students to nature-worship 
is not exactly dealing with barbarians for 
it was not more than three generations 
ago that their ancestors worshipped on the 
hills, tilled the good earth, and built homes 
as a part of the landscape. The problem 
is, will struggling man of the future dis- 
cover a way of integrating these elements ? 
The hundreds of young field workers and 
home makers that I have sent, virtually, to 
every state in the nation, have found the 
need of outdoor evangelism. They also 
realize that one has to be trained in order 
to acquire skill in leading people from 
pavements and atomic warfare to live har- 
moniously year in, and year out, in the 
country. College administrators, if con- 
scious of these natural needs of man, have 
done little about it, and some have often 
written it down as a faddist affair just 
meant for delightful release from tension, 
an American holiday, so to speak. Of 


course, no one likes being told that he 


needs to be humanized or naturalized. 

It so happened that on the date of my re- 
tirement (December 1, 1951) the Philip- 
pines were celebrating 50 years of public 
education. No longer ago than January 
1942 Jap troops entered Manila and the 
schools became instruments of propaganda. 
On July 4, 1946 the Philippines became an 
independent republic. By 1951-1952, about 
60 per cent of the elementary schools were 
on a half-day program. Today there is 
need for qualified teachers, adequate sal- 
aries, and tuition-free secondary schools. 
The post-liberation period of the new re- 
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public calls for community-centered schools 
for community improvement, i.e. creating 
a good environment, beautifying the home, 
improving health and sanitation, and prac- 
ticing democracy. We are talking about 
sharing atomic energy with such regions 
for industrialism. The ills of the Philip- 
pines are not unlike the needs of public 
education in the United States of America, 
or, indeed, the destiny of the human race. 
Outdoorism begins at home. 

All this prompts the question: Are hu- 
man beings necessary? Are we headed 
towards happiness or disaster? How will 
we use the gifts of science? We know 
something of what happened in scientific 
achievements since 1900; airplanes (1903) ; 
blood plasma, radio tube (1907) ; insulin, 
sulfa drugs, penicillin (1929) ; first atomic 
bomb (1945) ; age of atoms (1942) ; atomic 
submarine (1953); electric lighting, re- 
frigeration, genetics, DDT insecticides, 
weed killers, television, radar, x-ray, to 
name a few. We have added 20 years to 
mean life expectancy since 1900. There is 
the impact of more commuters, more sub- 
urban living, more leisure, longer week 
ends, more gardening, barbecues, and _pic- 
nicking. In oi out of the factory, or the 
school building, the things we wear, the 
foods we eat, our health, the way we travel, 
and our entertainment are largely the re- 
sult of science. Whether we will it or not 
we are sentenced to live with these forces. 
It is also an age of outdoor science as well 
as “lab” science. Will it also be an age ot 
ethics? These things do not just happen. 

Let’s look at a few industrial statistics. 
We make half of the world’s manufactured 
goods. We have 21 million TV sets; 38 
million electric refrigerators; and drive 
three-quarters of all automobiles. Sixteen- 
year-olds kill nine times as many people as 
their parents. The 40-hour work week is 
only two-thirds as long as in 1900. In 1901 
there was a single industrial research lab 
with a 2-man staff. In 1953 there were 
70,000 scientists in 2,800 labs spending 
3 billion dollars a year. The Department 
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of Commerce estimates that over 17 mil- 
lion fishing licenses were issued in 1952. 
There were 14 million hunting licenses and 
500,000 outboard motor sales in 1952. We 
have progressed more in 50 years than in 
the preceding 5,000 years. For new reasons 
we are again returning to the outdoors. 
What is the picture in education? There 
is evidence that we spend four times as 
much for autos as for education and two 
times as much for liquor as for education. 
There are three times as many teachers as 
physicians, lawyers, and clergymen. Some 
50,000 enter the profession of teaching 
yearly. The United States Commissioner 
of Education estimated that 130,000 ele- 
mentary school teachers were needed in 
1952. Only 50 per cent of elementary 
sy 1960 
the high school enrollment will be 50 per 
cent higher than in 1930-1945. There is 
not only a lag in preparing good teachers 
in the Philippines but in the United States. 
These figures are almost devastating. 
Where will atomic spectra, nuclear fission, 


teachers have bachelor’s degrees. 


antibiotics, radio waves, leisure, and edu- 
cation take us in the next 50 years? Is it 
extravagant to say that scientists, parents, 
teachers, et al. must be partners in the 
drama of education ? 


THE BIOLOGICAL TOWER OF BABEL 


We have had a glimpse at many pro- 
found biological changes that have taken 
place in the past fifty years. Biology has 
a past; it also has a future. At the present 
there is a war between man and nature, 
between humans, and between ideologies 
such as communism and the free world. 
The picture of returning to savagery, 1.e. 
biology slaying humans, is not only grim 
but frightening. We have the science of 
nutrition and the science of food produc- 
tion. At the same time there is world 
famine and malnutrition. We chatter 
about the brotherhood of man and have 
bloody intolerance. There is the science 
of education and yet the teaching of biology 


~~ 
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is often on the lowest conceivable level. 

We preach the wholeness of education and 

prepare narrow specialists. It doesn’t make 

sense. 

The biologist, as well as his neighbor, 
is a consumer of biological progress. He 
knows that soil, plants, and animals have a 
relation to human welfare. He teaches 
that these are independent parts of a 
whole. Most biologists live in a commu- 
nity, have to adjust to a natural environ- 
ment, and practice the principle of inter- 
relationship. Under the pressures of 
modern life the biologist has to pay more 
and more attention to social problems. It 
is fundamental to our way of life that a 
democracy—and especially science in a de- 
mocracy—encourages different view points. 
Nothing is settled by usage or by decree. 
Citizens are free to select nature hobbies. 
The biologist is free to live one kind of 
biology in the community and to practice 
a dictatorial brand of biology in the labora- 
tory. Some of this inconsistency doesn’t 
make sense either. 

We can produce biologists but if we 
produce selfish biologists, dictatorial biolo- 
gists, or communistic biologists,—where 
does it get us? We only have to mention 
the auto, sulfa drugs, and DDT to realize 
that all scientific accomplishments are the 
result of the long-time cooperation of many 
people. Outdoor education such as the 
public school camp, scouting, and com- 
munity parks are also the result of much 
experimentation. These are outdoor bio- 
logical achievements as much as the way 
of life of the Polynesians. These biological 
attainments are not due to any one indi- 
vidual, to crystal gazing, to any miracle, to 
dictation, or to slavery. Biological tools 
consist not only of the scalpel and com- 
pound microscope, but such things as fire, 
dug-outs, the bow and arrow, the scout axe, 
the plow, induction, and deduction. 

This paper, then, is an attempt to inte- 
grate biological studies rather than forced 
chauvinism, or the subject-centered cur- 


riculum. At present it appears that the 
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freshman year at college is sort of a land- 
ing platform where predatory professors 
carry on a fierce selection for advanced 
students. It is really an arena of academic 
survival where all, in spite of the College 
Entrance Board, are suspects. If freedom 
means the privilege to cheer for the football 
team, the right to join a fraternity (if in- 
vited), or the chance to memorize facts, 
the freshman is free. If it means co-opera- 
tion in determining ideals and purposes 
then the freshman is not so free. Sup- 
posedly a freshman does not arrive to be 
assimilated but to get education as he wants 
it. Should the ideal not be higher than 
jungle survival? Should not freshman 
biology, for example, be more than a study 
of types which represent important groups, 
as employed by Thomas Huxley in 1879? 
The encyclopedists date back to the struc- 
ture of animals by the first lab technician, 
Aristotle (384-322 B.C.) ; his pupil Theo- 
phrastus (370-286 B.C.), who made a pro- 
found study of plant structures; and Hip- 
pocrates (460-370 B.C.), the father of 
medicine. This method is no more “Amer- 
ican” today than the painting of mastodons 
in the caves of France. In pointing the 
way to bring biology into an integrated 
whole for this day and age, it is proposed 
to start with Freshman biology in college. 
Since this is the most archaic biology, and 
since colleges are in various stages of re- 
form, it is proposed to present the idea by 
questions and answers so that each reader 
can do his own evaluating. Self-realism is 
better strategy than being labeled provin- 


cial. 


THE PURPOSE OF FRESHMAN BIOLOGY 
IN COLLEGE 

Orientation ? Discipline? Recruitment ? It 
is believed that the majority of colleges re- 
quire a semester of zoology and a semester 
of botany in the beginning year. These sub- 
ject-centered courses are taught in a way 
that is supposed to produce biology students 
for advanced courses who either go to med- 
ical schools or become biology majors. 
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This essay does not pretend to evaluate 
Piology I as a premedic course. However, 
the writer is convinced that the run-of-the- 
mill college biology courses are neglecting 
the kinds of vital education experiences 
that are needed for living in the world of 
today and tomorrow. It is very well to 
laugh at the bird that flies backward in 
order to see where it has been. It probably 
will not seem so humorous to professors 
who believe that the established order of 
teaching biology has stood the test of time. 
The purpose of this treatise is not so much 
to discount the accumulated wisdom of 
past biologists as to suggest the need of 
students to be oriented to modern living: 
A school forest for practicing conservation ; 
a blueberry plantation or fish pond for 
profit; a cooperative garden that supplies 
food to the school lunchroom; intercul- 
tural relations in a school camp; an oyster 
farm; home and community beautification ; 
a mountain summer school (to mention a 
few enterprises). Do not these activities 
compare favorably with dissecting types, 
such as: earthworms, the crayfish, a fish, 
the frog and the cat? The questions that 
follow are supposedly prompted by a stu- 
dent who has an all-around, a keen interest 
in nature education, and is about to enter 
college. The answers are supposedly by 
a person who is interested in extending 
the educational opportunities for such a 
student. College biology professors, maybe 
with the prodding of a 
mittee,” are the ones who will have to be 


“cc 


curriculum com- 


critical of their own efforts. It is a method 
of “If the coat fits, put it on,” or if “the 
boat needs ballast and the sail trimming,” 
let’s start. 

Should I take freshman biology? You 
have no choice. You will be immediately 
corraled. The biology factory is so 
crowded in some colleges that you may be 
shuttled into botany or zoology in alternate 
semesters. You will have to put your 
formerly free legs under a lab table at an 
assigned seat; keep from getting underfoot 
of lab assistants (Two or three years older 
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than you) ; and bend over a dissecting pan 
at 2 hour stretches. These jam sessions 
will consist of as many as 50 individuals. 
You will discover that Biology is studied 
here with a very large B. By all means, 
put on a harmless look and be concen- 
trated in interest. 

Do I have to take freshman biology to 
achieve success in life? Success in life and 
success in Biology I are two different things. 
To succeed in college you will have to con- 
form. If it is any consolation it might be 
mentioned that some of our outstanding 
scientists had little formal training. Fabre 
and Edison are examples. An authority on 
orchids took Botany I. That was “enough” 
for him. If he had gone on it would have 
been courses in plant pathology, which was 
the “fort” of the botany professor. Dallas 
Lore Sharpe refused to “study the eyeball 
of a flea.” Such non-conformists were 
labeled “leftists.” 

Does freshman biology lead toward a 
job? Freshman biology is closely related 
to merchandizing. Perhaps you can best 
understand it if it is compared to the auto- 
mobile factory which makes but one article, 
and the workers on the assembly line per- 
form limited activities. You are closeted 
with 29-49 other freshmen for mass pro- 
duction. Perhaps 2 per cent will be selected 
as of premedic calibre. Possibly 1 per 
cent will become lab assistants. There are 
67,000 science teachers in the United 
States. There is a serious shortage of 
doctors, biology teachers, and _ biological 
technicians. In the caste system of India 
the individual is born to perform a certain 
task. In the caste system of colleges it 
would be a generous estimate to say that 
5 per cent of every freshman class are 
destined to become biologists. The fresh- 
man course is given for the 5 per centers. 
The 95 per cent go through the same 
processing. 

Do I take dictation? You should realize 
that the professor may be devoted to his 
subject and not to students or to teaching. 
He has lab assistants to take the weight 
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off his feet. It is more impressive if he 
sits in the control tower and expounds 
yardage, so many M.P.H., as though he 
could not possibly tell all he knows. Pro- 
ficiency in short hand is of great help. If 
the “Prof” uses the same notes (and jokes ) 
year after year (This will be well known 
about campus) you can sell copies at a 
profit. 
as writer’s cramp. 


Many students get what is known 
You will be exposed 
for several semesters to fast writing. You 
should never confuse biological experiences 
“statism” with the 
“homier brand” of biology. 

Do I need to purchase several reference 
books? Ohno! It will be a one-text book 
affair. Sometimes you can purchase a 
second hand book but do not count on it. 
Biology is progressing so fast that new 
“bibles” are often purchased. Don’t get 
caught off base with an “unusable” book. 

Suppose I have no skill in drawing? 
Perish the thought. You are in Freshman 
biology to prove aptitude in their demands, 
especially drawing. By all means do not 
let any dynamic urges reveal your indi- 
viduality. As far as Freshman Biology is 
concerned, drawing is the only means by 
which you prove that you see what the 
“Prof” wants you to see. You can acquire 
prestige sketching the guts of the earth 
worm and still have no skill in organic 
farming or knowledge of earthworm en- 
vironment. In all other matters you had 
better remain incommunicado, like hiding 
behind the 5th Amendment. Never display 
any other biological gift, field ingenuity, or 
particular nature culture. I am glad that 
you asked this question. 

The dictionary says that the word biology 
comes from the Greek “The 
Study of Life.” Does this give me a hint 
as to the course? Not in the least. All 
objects are pickled in offensive formalde- 


with verboseness, or 


meaning 


hyde or must be thoroughly dessicated be- 
fore they are worthy of an obituary. Any- 
thing that cannot be pinned, or glued to 
herbarium paper, is vulgarly biological 
polygot and dabbling with mobile life is 
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shear wanton waste. The wall of the lab 
is an iron curtain. Hyper concern about 
live organisms is fetish. The place is called 
a biological morgue and the method is 
known as mass necrology. The keeper of 
the morgue is looking forward to new 
semesters and a running start for a bigger 
toll. He looks with benevolent approval on 
one-mind students, preferably in a coma- 
tose condition. 

Just what is a biology “professor”? No 
wonder that you ask. He is a recruiting 
agent of certified biological knowledge. He 
is a rapid-fire dispenser of sacred encyclo- 
pedic facts in biology. He deals solely with 
subject matter as did his forebears, and 
often times his disciples do when they re- 
turn to high school to teach. His one 
method is the technique of exhortatory 
appeal in lecture and coercive measures in 
He knows that the Lecture is the 
Bask- 
ing in such reflective glory is not always 
Not all bi- 


ology professors are emaciated, absent- 


“lab.” 
only way to communicate thought. 


satisfying but it is discretion. 


minded, queer looking, or with a billiard 
These latter types are in funny 
books but even so are not necessarily true 
to form. Fumbling a key or scratching the 
back with horn-rimmed glasses is a mere 


dome. 


idiosyncrasy. 

Who employs the biology professor? I 
am glad that you ask as even the professors 
themselves forget this one. A professor is 
not a public officer, not even a police officer. 
His salary is contingent on taxes. If he is 
not an employee of the state, he is the em- 
ployee of a private agency. He is a prac- 
titioner who is expected to use one of the 
greatest tools ( Biology ) for social service 
rather than pecuniary gain or self-eleva- 
tion. In the long run he is not free to do 
anything he wants. 

Does the biology professor seek to use 
approved, fruitful methods? 
necessary in dis- 


This is not 
considered absolutely 
pensing knowledge. He indicts the pro- 
fessor of education for standing for diversi- 
Students 


fied instructional procedures. 


PInnenren 


MVENOITY AF santana: 


rae 





UINIVOHOUE UF WILMJGAN LIBKAKIES- 





192 ScIENCE EDUCATION 


are listeners and not collaborators. Pro- 
fessors of biology hardly ever have time 
for public service, humanitarian work, 
travel, church work, or current trends. 
They are all over-worked. 

What is the marking system? It is 
tough enough to keep the “unfit” from be- 
coming doctors or biology teachers. It is 
easy enough to snare the “fit” for the pro- 
fession of biology. To the “prof,” students 
are a necessary evil. He has to get stu- 
dents for advanced courses to get his salary. 
The screening process, thereby, becomes 
important. Whether you get a “key” or 
not depends on whether you get 79.8 per 
cent or 80.1 per cent. It has nothing to 
do with your other characteristics. Fresh- 
man Biology is a chance for you to get your 
feet wet and for the “Prof” to decide 
whether you have anything on the ball. 
You should know that an auto is no better 
than the stock out of which it is made. 

Why do college administrators allow 
mass culture when freshmen need help 
more than at any other time? You should 
realize that the stadium and assembly line 
are here. The method persists because it 
is based on optimism tempered by the 
claim that it has been done this way for 
half a century. After all, it is a labor-saving 
device. Professors are high priced. 

My parents want to know if they produce 
discoverers in biology and if “discoverers” 
are always scholars? It is well known that 
hard-working parents save pennies to make 
it possible for their children to sit at the 
fountain of learning. We have tried to 
make it clear that a professor can ill afford 
to be without public taxes. You should at 
the same time realize that the ‘Prof’ stands 
between the worldly and our great heritage. 
He thinks, and sometimes says: “See what 
He sits tight 
for he is in the driver’s seat. 


you have, appreciate it.” 
Some day 
we may have professors with hearts as well 
as minds. They are all too few at present. 
Pay obeisance to the professor but keep 
the code of humanitarianism as your final 
outlook. 
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What is the purpose of Biology 1? It has 
already been intimated. It is really to 
prepare for further biological work in col- 
lege. Because of this practice, some 
“doubting Thomas’s” have surmised that 
the course stifles more potential biologists 
than it salvages. They have even thought 
that such channelization has no thought of 
interest patterns or opportunities. They 
claim that “Biology is a profession but not 
yet professionalized.” People who disturb 
the status quo are known as gadflies. Gad- 
dishness does not help a neophyte. 

Is Biology I hospitable to diversified 
knowledge, interests, and skills? No! In 
“lab” you are always told what to do, ex- 
actly what to draw, the precise spot to 
leave papers, what hardness of pencil to 
use, which leg to dissect, and just what to 
throw into the garbage can. You conform 
100 per cent or else. You must be ready 
to begin work on muscles with all other 
competitors. The “Prof” will never assess 
your abilities or interests in those biological 
things which exist outside the dissecting 
pan. He has a white lab-coat fallacy and 
not the remotest glimmer of enriching your 
life. His dictatorship deprives you of satis- 
fying your most powerful biological in- 
terests. Not only put on your suit of 
armor, but keep it on, especially in your 
freshman years. If, by chance, you realize 
that the “Prof” is force-feeding you with 
information you will never need or use, do 
not let on. I have seen those who passed 
freshman botany with high honors try to 
prevent beans from backing out of the soil. 
They can chant cotyledons but “don’t 
know beans.” A student can score a bull’s 
eye on the anatomy of the clam and never 
hear of clam farming. However, it isn't 
necessarily true that those who cannot sur- 
vive the intellectual rigors of Biology I 
had better become plumbers. 

What about the abundant life and the 
American Way? It is indeed strange that 
you ask that when an attempt has been 
made to tell you that Biology I is not for 
the hoi poiloi i.e. the 95 per cent who will 
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not become professional biologists. It may 
be true that youth may need outdoor physi- 
cal activities, even adventure, and the ma- 
jority may live in the age of urbanization, 
but that has nothing to do with the science 
of life. The closest naturalist does not 
think it important to have everyone bul- 
warked in the fundamentals of outdoor 
health, outdoor citizenship (Conservation ) ; 
outdoor sportsmanship (Leisure) ; and out- 
door space. Our fabulous outdoor wealth, 
land of spacious frontiers, and magnificent 
distances is a myth. Living outdoors 
abundantly, in community or campus, ex- 
ists only where it is believed worth cham- 
pioning. 

Is there not some biological knowledge 
that a Freshman should know? Of course. 
I am sorry if I have given the impression 
that the whole Freshman course should be 
thrown out the window. The _ student 
should get a concept of the table of geologi- 
cal time, maybe the pedigree of some such 
animal as the horse, a single cell type of 
life, and the complicated existence of a 
higher form of life. My quarrel is with 
the “Prof” who thinks that the salvation of 
young college students depends upon dis- 
secting and sketching the internal anatomy 
of every coloenterate, flatworm, annelid, 
mollusk, echinoderm, arthropod, tetrapod, 
and so on up the scale. He considers it 
more important to memorize the ten cranial 
nerves of a frog than to regard the en- 
vironment as a place to release the nervous 
energy of humans. 

Am I correct in understanding that a 
biologist is expected to analyze, test, weigh, 
and criticise? True, but not in the fresh- 
man factory. Mass instruction is the only 
way that a lab technician can reach all 
students. If he makes the round once an 
You must 
Any such 
act will be considered exhibitionism. 


hour he is considered efficient. 
not interfere with his routine. 
He is 
lab-bound by contract. Any similarity to 
“Zoo Parade” is purely coincidental. 

I am looking ahead to Freshman Biology 
because I have a great interest in field 
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biology. Perish the thought. You will 
make yourself an object of suspicion. You 
may even incriminate yourself. The “Prof” 
is not concerned with your interests but 
in measuring your ability to memorize and 
sketch. You are a competitor for a grade. 
There is no time to know you as an in- 
dividual. The Lab assistant is your peer 
who has shown this kind of competence. 
He has proven good on the offense. He 
has to demonstrate his ability to scale you 
as a conformist. You would not expect a 
professor to take a small army into the 
field would you? I know a “Prof” who 
had 30 hours of undergraduate biology and 
He differs 
from his pedagogical ancestry in that he 


never got in the field once. 


takes his students afield. 

lama graduate of a teachers college. Do 
you think that I could assist? 
doubtful. 
“Prof” does not have much interest in 


It is very 
You are a marked person. The 
educational methods. He knows the way. 
Like the horseshoe crab, “he has stood the 
test of time.” He is not concerned with 
vocational guidance, except in one biological 
direction. The only audio-visual material 
is the specimen. Diagrams may appear in 
lectures. He uses kodachromes with re- 
luctance for fear a colleague may catch him 
off base. You have already seen that he 
can rationalize himself out of a field trip 
with the greatest of ease. Time may not 
be the only reason that he does not collect 
his own spirogyra or living sponges and 
corals. 

Suppose I show a mild form of inde- 
Don’t do 


it. It has been known to cause anxiety, 


pendence or creative thinking? 


stomach ulcers, and a fear of not passing. 
Any peripheral concern will be taken as a 
revolt against the situation. The golden 
rule is “pin-drop” silence and the ability 
to parrot. The “Prof” has not discovered 
that the greatest difference in individuals 
is not in memorizing, which he calls “in- 
telligence” but in the ability to perform. 
Your only responsibility is to be a good 
listener, appreciate jokes (old or new), be 
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punctual, and realize that the “brain-wash- 
ing” technique is necessary for research 
which will come later. By the time you 
get through a 2-hour lab trying to keep up 
with other high school Joneses you will 
have no energy left to devote to your in- 
terest. You will have to go to a new field 
of competition, like freshman “math” or 
English. Devote your energy to academic 
survival. 


A NEW FERMENT IS EXTENDING THE 
HORIZON OF BIOLOGY 


We have seen how freshman biology has 
been harassed by tradition and lab tyranny. 
We may have caught a glimmer of how 
humanity is reaching outward toward new 
biological work experiences, participating 
in democratic processes, and mobilizing 
community resources for individual and 
group needs. Many more points might be 
made if biologists are to use the new ap- 
proaches which have been found valid by 
educators. Getting away from subject- 
centered courses requires new skills and 
the ability to lead in a program of free de- 
velopmental activities. The transition must 
be gradual. Guidance will be needed as 
the new assignment moves toward a new 
adaptive biology in the democratic way. 
There is abundant literature on current 
educational theory and new pattern of bi- 
ology teaching. Space does not allow the 
mentioning of but a few concepts. 

The Concept of “Wholeness.” We hear 
today about educating the whole person. 
An individual is more than his “intelli- 
He is not made up of separate 
cubicles into which are poured mathematics, 


gence.” 


art, and biology, each into its own com- 
partment. Wholeness originates from the 
Anglo-Saxon root hole, meaning whole and 
healthy. It is the biology “Profs” business 
to train the whole student, even to the ex- 
tent of teaching such things as honesty, 
fair play with natural resources, and a sense 
of right and wrong with atoms. There is 
also a wholeness to biology. The trouble is 


that accumulated knowledge has become so 
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vast that it has become compartmentalized. 
Two ways have already been devised to get 
out of the dilemma. One is to study types 
such as earthworm, frog, and cat. The 
other is to study systems such as nerves, 
muscles, and blood vessels. Either way is 
an abstraction in which unity and utility 
is lost sight of. In the meantime the indi- 
vidual is born into an environment of a 
complex culture of science, religion, and 
economics. We are living in an age of 
fragmentized science which is quite oppo- 
site to wholeness. 

There have been many attempts to or- 
ganize the curriculum on the basis of whole- 
ness. One method has been to build the 
course around “big ideas” such as “the 
earth is very old,” all life starts as a cell. 
Farmer’s Bulletins are excellent resources. 
The “wholeness” method has started a new 
vocabulary such as “core” program, project, 
and enterprise. Such units are usually 
themes which originate from human needs. 
They call for cooperative experiences. A 
school forest, for example, is a “big idea” 
which allows for a freedom of choice of 
experiences for maximum benefit for the 
participants as well as for the forest. The 
school forest is a fortunate idea as it stands 
the test. It is a special concern of the local 
environment. It is rich in opportunities 
for the program that will need to take place. 
Teachers having students for a week-end, 
i.e. longer than the ordinary lab assign- 
ment—have greater possibilities for a total 
experience. It calls for around-the-table 
thinking and planning instead of teacher 
dominated dissection. Field trip behavior 
is quite different than verbose behavior. 
The “Prof” at once becomes a guide or 
“Big Brother.” 
to lead in special interests and competencies. 
A student also has the opportunity to in- 
crease skills and to broaden abilities, pro- 
viding of course that he has the potentiality. 
What he does on the “family plan” for 
conservation is quite different than what 
he does in memorizing and parroting con- 
servation in the classroom. 


The student has a chance 
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This kind of biology is a life-long process 
reaching elementary 
through college to adult life. 
terminal activity. 


from the grades 
There is no 
The “big idea” is also 
a circle idea. It is a responsibility of 
schools at all levels in a total program. 
In some communities the structure of the 
curriculum will be revised much earlier 
than in other places. The elementary 
school is more plastic than the college and 
the teachers college will open the gates for 
more significant biology much sooner than 
the liberal arts colleges. 

“Wholeness” programs may be observed 
in action. The Montgomery County Ele- 
mentary Schools in Maryland have organ- 
ized around a unifying theme such as food 
or shelter for a year’s study. The Junior 
High School in Newton Massachusetts has 
a “core” movement around Edmands Park 
(See “Outdoor Schoolroom for Outdoor 
Living,” pp. 56-69). Sargent College of 
Boston University has a school camp where 
several weeks are spent in making subject 
matter functional and vital. This is quite 
different than isolation in a backroom lab. 

It is a barren life if one does not open 
the windows to the wonders of all life. It 
is only under the “wholeness” of dealing 
that one gains deep convictions as to the 
meaning of democracy, the great adventure 
of living, school-community integration, 
moral armament, especially in 4 time of 
international crisis. 
a “way of life.” It is the spirit that matters 
ie. “The wind bloweth where it listeth.” 
Looking at the world under the influence of 
capable field biologists is one of the most 


Outdoor education is 


stimulating experiences that 
have. 
The Worth of the Individual. Individual- 


youth can 


ism is closely tied to wholeness and the idea 
of democracy. Plato, a student of Socrates, 
was an idealist, and sought to build a new 
society. In his book, The Republic, he 
explains his ideal state. He asserts that 
“each individual should devote his life to 
doing, which by nature he is best fitted to 


do.” He thought of education as the 
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“process of guiding children.” Darwin 
identifies self-development and achievement 
with nature’s process. The early American 
He had his 
roots in a deep American faith of the worth 


farmer was an individualist. 
of the individual. And this is where the 
Bill of Rights for outdoor education enters 
the picture. When the present college stu- 
dent has the opportunity to use outdoor 
education for the success of his own wel- 
fare he is an “American.” He becomes a 
free competitor, or an “enterpriser.”” The 
reward for individual enterprise, foresight, 
and thrift is status. Failure is a result of 
laziness, and lack of foresight and thrift. 
Each individual will now have to calibrate 
himself. He has to be his own “governor” 
of (1) meeting obligations of his own study 
program, (2) deciding how much time he 
can afford (or not afford) for professional 
experience. It becomes evident that sched- 
uled classes are a small part of the self- 
conditioning process of nature students. 
This calls for biological reorientation. 

The student who plans to become a 
technologist in biology, a teacher of biology, 
or a medical practitioner will save his 
specialization until later. In the beginning, 
the emphasis will be in areas of communal 
living. Instead of the worship of biology, 
everyone will be preparing for successful 
living in the neighborhood. The only dif- 
ference from the Polynesians is that our 
life is more complex. As in their case, out- 
door biological facts are important and con- 
spicuous. For urban students the need for 
the appreciation of country life is even 
greater. Even in the city there is oppor- 
tunity for new adventure in outdoor prog- 
ress. Scouts, parks, field trips, day camps, 
gardens, and the home beautiful are areas 
which may be underwritten by individuals 
or by small teams. These new services and 
new contacts with nature and people calls 
for new relationships. Success not only de- 
pends upon self-decision, self-sufficiency, 
but upon cooperation, and an increasing 
interdependence of individuals. This is 
American democracy at work. 
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What kind of a “Prof” does this call for? 
He would have to be a person who does not 
structure the program by dictation. There 
will be no point in gazing at the crystal ball 
for a pedagogical pattern. The student at 
once becomes an extremely complex being. 
The type of “exams” given in the past will 
give little indication of his outlook, super- 
stitions, open-mindedness, behavior with 
people or natural resources, and ability to 
think objectively. It will be necessary to 
see the individual student more than twice 
a week to get an idea of his interest abilities, 
needs, and problems. He will need other 
tools than the scalpel. The situation calls 
for bigger leadership. Guidance becomes 
more important than training seals to jump 
through a hoop. Counseling individuals is 
quite different than promoting dissection 
or anatomy. Presenting life in the Amer- 
ican way is not easy. It had better be 
successful if our way of life is to survive. 


WHAT IS THE PURPOSE OF THE BIOLOGICAL 
SCIENCES ? 

Survival. Biological warfare is at the 
door. Britain believes that university 
scholars must be free for research and ob- 
jective judgment. The United Kingdom 
provides some 56 million dollars for mainte- 
nance of universities but the universities 
are able to make their own policies. 

To Make a Living. The Description of 
Professions Series, U. S. Dept. of Labor 
gives details on 15 biological professions, 
i.e. Agronomist to Zoologist. The Outlook 
for Women in Biological Sciences is to be 
found in Bulletin 233-3. One can make a 
living in bio-chemistry, breeding huskies, 
micro-biology, ornithology, piscatology, in a 
Government Seed Lab and in the U. S. Fish 
and Wildlife Service. There is also teach- 
ing. 

Culture. There are Professors who really 
believe that dissecting an earthworm teaches 
students to work, to think, and to organize. 
Others believe that such training would be 
of no help when having the choice of baling 
out of an airplane on an atoll or a volcanic 
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island, and survival. The culture obtained 
by dissecting earthworms has not been 
proven. Teachers of Latin and English 
verbs use the same kind of reasoning. There 
is no way of budging the traditionalists. 

The Scientific Method (or honesty). 
Suppose honesty was to be taught on Mon- 
days at 10:00 A.M. Even traditional bi- 
ologists would not take such a method 
seriously. This does not mean that the 
scientific method cannot be experienced. 
The scientific method must not be limited 
to a lab any more than honesty to a basket- 
ball court, or to one period in a 24-hour day. 
In a democratic culture in contrast to Com- 
munist Ideology, it must be a value for a 
life time. 

Scientific Progress. When shipments of 
oranges were cut off from the British chil- 
dren’s diet it was discovered that vitamin C 
was available in great quantities in certain 
species of rose hips. Old schools shut out 
daylight and new schools put in glass bricks, 
and made blackboards of green glass. In 
recent schools the classrooms open to the 
outdoors, and green grass. These discover- 
ies may be as important as trying to find 
what species of fig leaf Adam and Eve wore, 
or just how Adam was able to spare a rib. 

Leisure Pursuits. We need technocrats. 
We also need nature poets, camp leaders, 
social biologists, farm hobbyists, and paint- 
ers of landscape. These individuals express 
an innate temperament. Citizens must know 
enough to practice conservation, to vote for 
appropriations for fluoridation, atomic stock 
piles, parks, and nature recreation. Knowl- 
edge of how to act in the Nation’s forest and 
fields is essential. 

Family Living. College kids want to 
know about marriage, race problems, ,hu- 
man relations, child care, sex, front yard 
biology, insect extermination, jungle sur- 
vival, Arctic expeditions, United Nations 
consumer buying, trailer camping, physical 
fitness, and good health in the outdoors. 

Discipline. Discipline implies mental and 
moral training. It is used by the military to 
get a quick response. Church discipline is 
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sort of amystery. It is “The initiated know 
what I mean” philosophy. ‘Scholars have 
thought for a long time that “discipline” 
develops mental power. Plato stressed the 
value of “discipline.” The Puritans be- 
lieved that education was discipline. Jona- 
than Edwards believed that man wallowed 
in sin. It was “Go out back of the barn 
and see what John Henry is doing and tell 
him to stop.”. There was once an attempt 
to ball-and-chain science because discov- 
eries conflicted with the interpretation of 
the Bible. Thoreau was a rebel. He would 
have nothing to do with Boston society. 
Maybe he had something. In Germany 
(1947) I saw strange offshoots of “‘disci- 
pline,” that were frightening. German 
youth scuttling from train seats when 
British officers snapped fingers. German 
youth picking up cigarette butts discarded 
by Americans. Big signs painted on the 
pavements of Holland roads, “These are 
our Allies,” because American aviators 
were swooping down “duck hunting” on 
Dutch plowmen. Prisoners of war com- 
pletely subservient to the orders of others 
—the very thing allied nations had fought 
to prevent. Women and children picking 
up rye kernels, one at a time, amongst the 
stubbled fields. The Russian state insist- 
ing that science conforms to the ideology 
of the government rather than discovery. 
One half of high school students drop out, 
many because they have to take such cults 
as algebra for its disciplinary value. They 
still can fill an oil can, sell 10¢ jewelry, and 
sweep. There is considerable evidence that 
conjugating irregular verbs does not teach 
one to drive a car safely. A freshman 
struggling to look through a compound 
microscope with his left eye and drawing 
what he sees with the finger tips of his right 
hand is mental discipline,—he will be a 
better baseball player, or more efficient with 
a bomber in our fast evolving technology. 
In the same light, left-handed students do 
not make good biologists. The student’s 
ability to make outline drawings is basic 
wisdom in biology. Ordinarily chain re- 
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action is not so simple. There is no evi- 
dence that national security is secured by 
the discipline of the conformists. 

Work Experiences. Farm chores were 
once considered important education for 
American boys and girls. Some boys and 
girls have gone to college with the idea that 
they would be protected from physical 
work. This might be true in the notoriously 
academic circles. Vocational schools were 
set up for the “dull” and anti-book learners. 
Antioch College is an excellent example, on 
the college level, where the production 
of goods or services is considered a part of 
the total school experience. Work expe- 
riences in beautifying school grounds, serv- 
ices to camps, soil and seed testing, work in 
hospitals, poultry clubs, and gardening are 
examples of worthy plans for work and in- 
struction on the part of young children. It 
is probably not necessary to defend the 
value of work experiences. 


IS IT POSSIBLE TO SEE WORTHY OUTDOOR 
PROGRAMS IN ACTION? 


Seven of the more important aspects of 
a good outdoor program have been pre- 
sented. They are far from being character- 
istic of freshman biology courses in college 
There are many examples on the elementary 
level, such as public school camping, where 
the 7-point test stands. College “Profs” 
would do well to ask themselves the follow- 
ing questions before continuing: Do | 
really want to know scientific facts, includ- 
ing the science of education? Am I willing 
to set aside traditional biology long enough 
to read objectively? Have I ever invited 
a recognized educator to give me advice on 
the strong and weak points of my courses ? 
Is every ounce of what I have been reading 
pure bunkum and black magic? Have | 
read a nature poem, gazed at the stars in 
wonder, or been stirred by colors in the 
landscape, “Unashamed?” Dr. William 
Mayo said: “It is not surgery that kills 
people, it is delayed surgery.” One may 
lead a horse to water but “cannot make him 
drink.”” We shall see! 
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The success of outdoor experiences is 
mostly dependent on leadership. Other in- 
fluences are administration, parents, native 
ability of the group, and the richness of the 
environment. The chances are that a good 
teacher in the classroom is a good leader in 
the field and forest. The names of teachers, 
and locations of the examples that follow, 
will not be given, for obvious reasons. They 
will serve to illustrate the ideas-in-action 
which have already been presented as well 
as the complex nature of the undertakings. 

A Teacher of the Third Grade and Her 
Maple Sugar Unit. The teacher is in a 
workshop. She hears that maple sugar is 
an American product. We now use cane 
sugar and beet sugar. The sugar orchard 
and attendant activities have almost passed 
out of the picture. This home-made prod- 
uct as compared with the factory; this 
curious age of scarcity in the midst of 
abundance; local subsistence as compared 
to dependence on materials brought in; 
spring activities and olden festivals ; and the 
age of technology. She also hears that 
there is no ready-made textbook on the sub- 
ject. She cannot recognize a sugar maple 
and knows little about the industry. She 
does know the characteristics of an emer- 
gent program. She accepts the challenge. 

She translates the above information into 
third grade language. The children are mo- 
tivated. Real problems arise. Who knows 
the kinds of maple trees? Are there any in 
the neighborhood? Where is the nearest 
sugar orchard? Who would know the his- 
tory of the locality? Who might have 
worked in a sugar camp? There is a need 
of finding resource people, letters to author- 
ities, and a visit to the library. Each child 
must be a participating member. He must 
know his responsibility. The teacher knows 
the needs and skills of the participants. She 
plans a democratic program for growth. 
She must use the environment to the best 
advantage. 

A list of experienced persons is reported. 
An “Old timer” is invited to: tell about his 
early experiences. Sugarmaple street trees 
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have been located. An acquaintance will 
loan sugar maple equipment. Some pic- 
tures and magazine articles come in. A 
new vocabulary appears : sugar house, evap- 
erator, stoneboat. Anecdotes are told again. 
A room-book is needed. A sugar camp, a 
map, and a mural are also suggested. Sugar 
maple products are used at home. More 
new words appear such as pure and con- 
sumer. There are good but also misleading 
labels. There is the merchant. 

May we tap the sugar maple in the school 
yard? Who should we ask for permission? 
What skilled person would help us tap the 
tree? Could upper grade children show us 
how to evaporate the sap? How should we 
arrange for the safety of the project? Is 
there a Farmer’s Bulletin on the subject? 
Who is the County Agent? Who will be 
responsible over the week-end? These are 
not make believe problems but real needs. 
Individual children have definite responsi- 
bilities. The library corner, the work book, 
the bulletin board, the exhibit, make growth. 

A maple sugar lunch is suggested. This 
calls for shopping, cost, cooking, hosts, and 
hostesses. Maple sugar recipes are col- 
lected. Arrangements, invitations, serving, 
cleaning up are necessary steps. Health, 
sanitation, and a fair price are important. 
Guidance is required. 

An excursion to a sugar orchard arises. 
March is a month of mud, ice, and sniffles. 
March is also a month of awakening. The 
sheer March wind is exhilariting. Maple 
sugaring is fun. It is not a sport found ina 
city block. Children must be articulate as 
to why they want to go to a sugar orchard. 
It is necessary to get permission from the 
principal, from parents, from the owner of 
the orchard. This requires a definite time, 
a map of bus route, and letters. How much 
money is needed? How can money be 

sarned? How saved? How should one 
behave when visiting a farmer? What are 
some of the rules of safety? How are we 
going to take care of personal health? Live 
healthily? Can we have fun and learn at 
the same time? How many have a camera? 
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What is a camera pool? Shall we make 
standards of conduct? Orientation before 
going pays big dividends. 

Planning a days program in a new com- 
munity, especially in another state, is a new 
satisfaction. Setting up cinder blocks for 
boiling down requires direction. Boring 
holes, inserting the spiles, and hanging the 
buckets is fun. There is plenty of mathe- 
matics, physics, chemistry, meteorology, 
health, and sport. The wonders of the run- 
ning sap is limitless. Gathering fire wood, 
changing the sap to syrup, glazing apples or 
moulding maple candy, which replaces 
costly chocolate bars at home are simple 
pleasures. Ringing the dinner bell is a step 
and tradition. Putting maple syrup on pan 
cakes becomes a satisfaction. Having a 
host and hostess at the table, taking turns at 
waiting and serving, are not new as they did 
these things in the school lunchroom. 
Writing letters to parents was taken for 
granted. There was time for skiing, skat- 
ing, fishing through the ice, and star gazing 
according to interest. There were college 
leaders present who had these skills to 
share. 

The great adventure had lasted three 
days. It had taken three weeks of pre-trip 
preparation. It would take another week 
to round out the experience. They decided 
on a program and exhibit to show their 
parents and friends. They also planned 
to invite the workshop of fifty teachers. 
“Sugarin’ off’ was presented by wire-re- 
corded original songs, posters, and pageant. 
Again there were receptionists, guides, and 
at each exhibit an explainer. There were 
maps, containers, books, food charts, pic- 
tures of trips, letters, arithmetic problems, 
and representatives from the Sixth Grade 
demonstrating evaporation. Art work, 
language, maple products, and clippings 
were in evidence. The best of all—the chil- 
dren did not have to be candled or put 
thru mental calisthentics to prove the 
amount of factual knowledge gained. The 
personal satisfaction in their faces, the spirit 
and spontaniety in their acts, was reward 
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enough. It was not necessary for a com- 
mittee of judges in the name of physical 
education to stand on the platform and 
announce that so-and-so won because he 
harvested the most sap from his tree. How 
foolish that would have been when the 
amount depends on the age and condition 
of the tree. 

“It isn’t whether you win or lose, but how did 
you play the game!” 

At the end of an exploratory experience 
it is always well to hold an evaluation ses- 
sion. Questions similar to the following 
served as criteria: When were democratic 
principles followed? What problems were 
served by the scientific method? What ex- 
periences were there in consumer educa- 
tion? What evidence was there of creative 
ability? What outdoor “good manners” 
were observed? In what ways did you 
change your opinions about farmers? 
What did you learn about thrift? Name 
all the “outside people” who helped you. 
What did you learn in reading, writing, and 
arithmetic? How could you convince an 
adult that this experience was worth while? 
How would a stranger know that you were 
really interested? The children passed on 
to a new, enriching program. After four 
years the teacher is still showing koda 
chromes of the maple sugar curriculum. 

A Teacher of the Fifth Grade Takes Her 
Class to Camp. This teacher has heard that 
it is the thing to do. She wants to get on 
the band wagon. There is no specific reason 
for going ; no problems to solve ; individuals 
or groups have accepted no responsibility ; 
the teacher knows that there will be re 
source people present, “why worry ?” 

She also has over-privileged children: 
Too much candy, too many toys, too much 
being entertained, too many funnies, too 
much Western on TV, too much material 
wealth and too little self-reliance and appre- 
ciation of the simple life. They could have 
had campy songs but sang “Sound off for 
Chesterfield” and “One Keg of Beer for the 
Four of Us.” 

The pattern follows: The children could 
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have been alerted about table manners, serv- 
There was plenty of “Tell 
“Do I have to 
“T am drinking 


ing food, etc. 
tale” actions at meal time. 
sat the cake? I’m full.” 
his milk. He can’t drink milk.” 
who did not like oranges, V8 juice, roast 


The boy 
beef, or fried eggs. The boy who couldn't 
pour milk and the boy who couldn’t wait for 
the milk pitcher to rotate around the table. 
The boy who didn’t have the remotest idea 
of what the teacher meant when she sug- 
gested that he break his bread. 

Let’s follow the “purposeless” field trip. 
The children were given three minutes to 
see who could pick the most checkerberries. 
Not one child surmised that they were 
edible. They said: “Are they really good ?” 
One said, without having eaten one, “Aren't 
they awful ?” 

It was suggested that they gather around 
a fir balsam in front of the Dining Hall. 
The query was broached: “Why should we 
not cut this fir balsam down?” 
It isn’t dead. 
The owner might be watch- 


Some typ- 
ical answers were: It pre- 
vents erosion. 
ing. It isn’t big enough. It did not occur 
to anyone that it was private property or 
might be there for beauty. No one could 
spell fir balsam. No one ever heard of 
cough balsam. 

A hole had been drilled in a granite 
glacial boulder to dynamite for road con- 
struction. The children speculated about 
the hole. They said that it might have been 
caused by rain. By the wind. They had 
studied about a delta in geography but did 
not find one in plain sight. 

This excursion was in October. The law 
had just gone off of upland game. The 
group met a hunter-fisherman. He was 
friendly and explained the meaning of the 
hunting license on his cap. Instead of mak- 
ing a big circle so that all could see, they 
crowded in. They knew that he was a 
fisherman as he had “Flies” on his hat. He 
had just killed and plucked a grouse. He 
was cooperative and opened the gizzard. 
The bird’s gizzard contained.cherry stones, 


sumach berries, and other seeds. The chil- 
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dren collected the tail feathers of the grouse. 
A heron flew by and the boys said in 
chorus: “Shoot him.” Another hunter was 
seen. He was not so friendly. He would 
not stop to talk. 

When the group assembled that evening 
for an evaluation session, the teacher, ob- 
serving that the class was under control, left 
to hunt for records for a square dance. 

Outdoor education, like any other kind of 
education, depends upon the skillful and in- 
telligent leadership of teachers. All teach- 
ers, in service or prospective, are in the field 
in order to make their program more func- 
tional, more real, more life-like. 

A Junior High Science Teacher and a 
Mountain Trip. The teacher knew that 
the trip was essentially a revolt against lab- 
oratory confinement. He realized that there 
should be greater emphasis on the compass, 
thermometer, barometer, and camera tech- 
niques as these were the things which would 
be used in adult life. He must also have 
been aware that his clientele knew every 
moron joke. There was evidence that his 
group were a small part of the army that 
purchases 50 million comic books sold on 
the newsstands every month. It is only 
fair to mention that some of these “comics” 
present superman but 


not only super 


science. Since the class brought along a 
maximum-minimum thermometer and an 
aneroid barometer we will assume that they 
What 
was more evident was that their teacher had 
no knowledge of children climbing a moun- 
It is pathetic how an 


knew how to use these instruments. 


tain on a hot day. 
individual can go through a teacher-training 
school and see children in non-typical sit- 
uations. Each child had a bottle of ginger 
ale. They had overcoats and bag lunches. 
They wanted to eat right away. While they 
were fiddling around with the instruments 
a hawk whistled above. Neither the leader 
nor children heard or saw the hawk. He 
was soaring with the up-draft: The radio 
had announced that morning that the con- 
ditions of the woods were “explosive,” and 
that the state might close all forests for 
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picnics. It was finally suggested that the 


delicate and expensive weather instru- 


ments be left in the bus. Class attention 
was called to the tips of the evergreens 
which indicated the direction of the pre- 
vailing wind. Even with compasses they 
They 
were told that the wind would “freshen” 


could not decide what it might be. 


and that the cumulus clouds would be more 
abundant by the time they reached the sum- 
mit. They were asked if there was any 
connection between the individual “nose- 
bag” lunches and the weather. 

It was very laborious to arrive at the con- 
clusions that outdoor fires were not per- 
mitted or that materials to cook might not 
distribute the weight or conserve time. 
They not only couldn’t see or hear but 
couldn’t listen or stay on the left of the 
road to face traffic. In other words they 
had not been trained or alerted to a moun- 
tain trip. We came to a granite, town- 
boundary marker. Not one child had the 
remotest idea as to what it might be. The 
dates had no meaning. Some suggested 
that it might be a trail marker. At the 
summit they were unable to orient the maps, 
even with the help of compasses. Of course 
they were not to blame any more than when 
winners are announced, the bobby soxers 
squeel (or weep). 
closely related. 

An Imaginative High Schoal Science 
Teacher in the Mountains. The village was 
a mining community on the banks of a 
branch of the Potomac River. Across the 
stream was a steep eroded hill side. All 
the vegetation had been killed by acid and 
sulphur from an old mine. 


These two ideas are 


There were 
drab frame houses and grimy-faced miners. 
The far-from-rich looking school building 
housed future citizens from the first grade 
through high school. Here was an im- 
aginative science teacher but a poor en- 
vironment,—just the opposite to the case 
above described. The Lions Club had 
purchased six acres along the stream. The 
science class had planted 3 sequoias, 15 
Port Orford Cedars from Oregon, and a 
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ginkgo. They had labelled all the trees. 
There was a water wheel built from scrap 
lumber and a mill race to carry off water. 
The physics class had put gears in a wind- 
mill which generated enough electricity to 
light an electric bulb. The first graders had 
planted grass. There were trellises, fire 
places, and gravel walks. It took a 43- 
paged booklet to catalog all the botanical 
specimens. The day was probably far off 
when fish would again live in the creek or 
from the would 


vacationers metropolis 


camp on its banks. The beauty spot got top 
priority from the villagers. They hung the 
school officials in effigy when it was decided 
that the children would be transported to 
a new centralized county high school, which 
would provide the first full academic course, 
the first school library worthy of the name, 
the first health clinic, and the first school 
cafeteria. Community loyalty is the begin- 
ning of “America the Beautiful” but so also 
are better citizens in a mountain or any 
other region. 

An Oyster Club in a Senior High School. 
Membership: 20 boys who lived near the 
salt water and had fathers interested in “one 
way or another.” The fishermen, who had 
“oyster wars’ amongst themselves agreed 
that they would leave the school oyster beds 
alone. The club met for one day in every 
two months. One bed was stolen. The 
second year they wrote a constitution and 
had active and associate members. They 
saw movies on pound nets. 
they harvested. 


The fourth year 
“They” meant that oyster- 
men (not the boys) harvested the crop. The 
boys did not get the experience. However, 
each boy obtained $8.00 profit. Not one 
member expected to become an oysterman ; 
not one had a sail boat; three had access to 
a rowboat. They thought that “soil” ero- 
sion was a good thing as it “helped to feed 
the oysters.” The biology teacher would 
have been the logical one to have handled 
the work but she was too young and could 
not handle the boys. In four years there 
had been four consecutive leaders. Re- 
source personnel had been generous with 
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their time but no one was responsible for 
the learnings or skills of the boys. In 1885, 
15 million bushels of oysters were harvested 
in the same bay. In 1950 the harvest had 
been reduced to 2 million bushels. In 1885 
there were 1,200 oyster dredgers and in 
1950 there were 10 dredgers. The oyster- 
men depend on the few wild oysters and be- 
lieve that Providence will provide oysters 
if It wants oystermen to have them. In the 
meantime oysters are shipped in from an- 
other state where modern oyster culture is 
taught. After four years of attending the 
oyster club the boys did not see the problem. 
Teachers must not only be trained in the 
practical application of biology but they 
must be paid a salary that is sufficient to 
hold them. It is certain that there must 
be an informed staff and citizenry if we are 
not to fight a losing battle, not only with 
oysters but with our soil, forests, waters, 
and people. 

A One-room, One-teacher Country 
School in a Favorable Environment. The 
school is situated in the Appalachians on a 
mountain stream and is surrounded by such 
beautiful shrubs as rhododendron, azalea, 
and redbud. Although a natural wildlife 
area the schcol had made a bird sanctuary 
with nesting boxes and feeding shelves. 
The man-principal was most resourceful. 
The children had a small plot of land 
planted. It was irrigated by a ditch from 
the stream. Since the county has 55 inches 
of rain, was the project to illustrate a point 
in the text book? Since the drain to the 
one-basin sink drained down the well a 
cement collar had been built around the 
pump by the boys. On entering the school 
yard some girls were noticed painting a 
sign “Girls’”’ on the outhouse. Everyone 
must have known but a sign “Boys” was on 
the other “convenience.” It should be 
added that an outdoor fireplace had been 
built with the idea that the school premises 
be used as a picnic ground. They did not 
expect customers as the parents were not 
exactly in sympathy with such “goin’s on” 
and besides were too busy farming tough 
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acres. The paint could have well been used 
on the delapidated school house and flush 
toilets might well have taken precedence 
over irrigation. Within the one-room, bur- 
lap curtains suggested a corner-library and 
museum combined. It did not possess local 
mineral diversity such as bituminous coal, 
fire clay, sandstone, limestone, and shale. 
Since there were only 122 frost-free days a 
cold frame would have been more appro- 
priate than an irrigated garden. I did not 
have the heart to question the teacher’s ob- 
jectives. His enthusiasm, which was con- 
tagious, was an inspiration. The teacher 
had caught the spirit of the “doing pro- 
gram.” He was bridging the gap that was 
being strangled in Biology I in College. 
His democratic biology was harder work 
and more mind-toughening than the auto- 
cratic biology of the Prussian drillmasters. 
Perhaps these “mountain boys” would de- 
fend freedom. They have in the past. 


WHAT HAVE THESE CASE STUDIES 
TAUGHT US? 


It is evident that Outdoor Education has 
not reached perfection. On the other hand 
an effective classroom teacher can go out 
with children into a new world and live ex- 
periences with profit. Most teachers will 
have to be given the opportunity of intern- 
ship. These off-school-grounds experiences 
may be compared to farming out. Some 
teachers colleges, like Cortland (New 
York), own a camp and have combined 
leadership training with growing children. 
Elementary schools such as Cleveland 
Heights, Ohio; Newton, Mass.; and Long 
Beach, California have revised their cur- 
ricula. Classes are being sent to camp. We 
have seen that one danger is that when a 
specialist takes over, the teacher thinks that 
it is a good time to correct papers or to 
write a letter home. Some teachers have 
to be trained to relate what is going on to 
the classroom. Other teachers have not 
quite grasped what is meant by community 
needs. It has also been shown that success 
of outdoor education is not only dependent 
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on teachers but on environment, the grasp 
of the children, and the vision of the 
parents. It is well to note that the National 
Education Association recommends Public 
School Camping. 

It must also have become evident that the 
higher one goes in looking at this thing we 
have called “outdoor Education” the greater 
the insecurity. It would seem that if a high 
school or college can have eight football 
coaches that it might be possible to select 
one teacher for all-purpose outdoor educa- 
tion. If administrators scrutinize the staff 
for leaders to deal with the “Whole Child” 
they will soon discover that most physical 
educators and biologists are culturists who 
deal with arms, legs, brains, or square root. 
Such teachers are not going to be sympa- 
thetic to giving large blocks of time for “big 
Ideas” outdoors as it takes away from the 
time needed for big muscles, or dissecting, 
or algebra. The best job in high school 
camping has been done in Michigan. 

In college the idea is prevalent that the 
way to teach is by lecture, and by studying 
dead specimens. Most college biology 
“Profs” are ill at ease in the outdoors and 
especially if children are present. These 
are the long-haired (or bald, with horn- 
rimmed glasses) biologists who hide in the 
ivory tower. They may assume that college 
youth know what a collective garden means 
in Russia and in America. If they do, they 
are in for a nervous shock. I am guessing 
that Alger Hiss and the Rosenbergs never 
caught up with that idea. If they did they 
must be really dumb to have been willing to 
sell America down the drain. All along the 
line, there must be evaluation. No one is 
exempt at any time or place from saying 
“How are we Doing?” Common under- 
standing and mutual help has already been 
demonstrated as a beginning step. 


BIOLOGY IN THE WORLD OF TOMORROW 


This paper has been dealing with plants 
and animals as that has been the writer’s 
training and experience. The facts revealed 
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concerns all. In the past half-century the 
population of continental United States has 
doubled. The death rate has gone from 17.2 
per thousand to 9.6 per thousand. Less 
than one-sixth of the people live on rural 
farms. The 40-hour week, the two-day 
week end, the three weeks vacation have 
given more-and-more leisure. The attend- 
ance at movies has been cut by half since 
World War II. 


people. 


Biology exists to serve 


In the meantime let us not forget that 
Russia is training 15 million youth: that 
the Soviet Union covers an area three times 
the size of the United States; 


’ 


one-sixth of 
the land surface of the entire globe ; that all 
material possessions belong to the state. 
The central idea is that children serve the 
state. Ours is a theory of individualism. 
We put every freshman in the lab as though 
he were the property of biologists. We 
hammer in the dogma of memorizing nerves 
and bones (A sensitive point with the 
writer). There is no law of any kind ( Nat- 
ural or American) that ordains that thou- 
sands of college students cannot retain 
individuality and remain independent think- 
ers. We need doctors and technical biolo- 
gists, but we also need free citizens who can 
act in other areas than chanting nerves, 
muscles, and bones,—a form of collectivism. 
Twice during my professional career I have 
had boys leave my classroom to defeat 
ideologies predicated on the sovereignty of 
the state. Dictatorship authority had been 
placed above loyalty to the home, parents, 
church, and personal honor. More recently 
28,000 have been mutilated or murdered in 
Korean prison camps on the same premise. 
We need to cherish our ideals more closely. 
It may look easy. The number of “Super- 
intellectuals” and communist egg-heads who 
would scuttle our form of government is a 
pathetic use of our education. It is not 
something just to lecture about. It is an 
activity which calls for a task force. 

It is not all black. In 1950, five billion 
was expended on public education in the 


United States. Last summer there were 
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50,000 Boy Scouts at the Jamboree in Cali- 
fornia. In 1952 there were over one million 
There are 820 Boy Scout 
camps with an investment of over 35 
million. The American Public School in- 
vestment in camps runs into millions. How- 
ever, so long as one-third of the world pop- 


cub scouts. 
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ulation is under communism, where one 
cannot belong to the Boy Scouts, or chose to 
go to camp, or elect a course in college, we 
have a task that is almost comparable to 
“boiling the ocean.” It will take time, pa- 
tience, and a “long view.” It is important 
to start and to start now. 


WILLIAM GOULD VINAL 


o Dr. WILLIAM GOULD VINAL is made 

the Eleventh Science Education Recog- 
nition Award. This is the first Recogni- 
tion Award made to a non-N.A.R.S.T. 
member. 

William Gould Vinal was born in South 
Scituate (now Norwell) Massachusetts, 
November 29, 1881. “Cap’n Bill,” as Dr. 
Vinal has been long called affectionately by 
his friends and acquaintances, descends 
from a long line of sea captains, all of whom 
originated in Scituate. Vinehall, England, 
the original home of the Vinal family was 
purchased by William about 1450, from 
which home he took the name Vinal. A 
Coat of Arms was granted during the 
protectorate of Oliver Cromwell by Heralds 
College, 1657, to John Vinal, County Sus- 
sex, great grandson of William of Vine- 
hall. Ann Vinal, a widow with three chil- 
dren, landed in Scituate, Massachusetts, in 
1636. She was the only woman member 
of Conihasset Partners, a land-holding cor- 
poration. She was considered an enter- 
prising widow, “the best business man of 
all.” Captain Abel Augustus Vinal, grand- 
father of the present William, was master 
of the Helen Foster, the last ship built on 
the North River, the “River of a thousand 
ships.” William Raymond Vinal (1843- 
1923), the father of William, married Mary 
Ellen Farrar (1843-1910), a descendant 
of John Farrow who came to Hingham, 
Massachusetts, in 1636. All Farrars de- 
scended from Waukum Farrar, who came 
from Normandy with William the Con- 
queror, in 1066. Both branches of the 
Vinal family were farmers and “minute 
men,” soldiers in the American Revolu- 


tion. Dr. Vinal is also a descendant of 
William Bradford, Governor of Plymouth 
Colony, and Peter Sears, a Captain in the 
American Revolution. 

Vinal’s parents lived on a farm and like 
most farmers of that region were hardly 
in circumstances that would be termed 
affluent. As a child he was weak and 
sickly but had a mother who knew how to 
give him the right kind of care and he grew 
into a strong, stalwart man. His parents 
were both fond of the out-of-doors and 
he had their companionship and interest in 
his many boyish enterprises. He kept hens, 
ducks, pigeons, and raised wild geese for 
decoys for a rich shoe manufacturer. He 
had to mow grass every day for his geese 
and at the end of the season he received 
a pair of shoes for this labor. He made pets 
of chickens and taught them many inter- 
esting tricks. His dog, called Dandy, helped 
in getting the cows, catching chickens, and 
in hunting. Among young Vinal’s poul- 
try were “frizzled fowls,” a rare breed that 
always took first prizes at the County Fairs. 

During high school and college summer 
vacations he earned money for school ex- 
penses in various ways. Each year he chose 
to do something different from the preced- 
ing years. In 1898 he worked on a neigh- 
boring farm for 7% cents an hour. The 
next summer he drove a vegetable cart to 
Nantasket Beach, starting at four o'clock 
in the morning and getting home at 10 or 
11 o’clock at night, six days a week. The 
following summer he worked on a milk 
farm in Connecticut, milking cows early 
in the morning and late in the evening, 
working on a farm between milking chores. 
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He returned home with his entire summer 
earnings of $19. Other summer jobs were 
running an ice cream store, as soda foun- 
tain boy, as gateman one summer and as 
clerk a second summer for the Nantasket 
Steam-Boat Company. While at Bridge- 
water Normal he worked in the library, 
and at Harvard University he waited on 
tables at Randall Hall and also was as- 
sistant in Botany I laboratory courses. 

Dr. Vinal married Lillie Hale Downing, 
one of his schoolmates at Bridgewater 
Normal School (born December 6, 1883), 
on September 2, 1908. Mrs. Vinal is a 
woman of charming personality and has 
been a helpmate to her husband in the truest 
sense of the word. 
very active in camp activities. The Vinals 
are affiliated with the Unitarian Church. 


She has always been 


They have two children: Raymond Gould 
Vinal (born June 26, 1909), now resident 
physician in Norwell, Massachusetts; and 
Meriel Hale Draper (born April 13, 1911), 
now living in South Lincoln, Massachusetts. 
Her husband, Henry Draper, is Director 
and Teacher at Drumlin Farm Wildlife 
Sanctuary in South Lincoln. Dr. and Mrs. 
Vinal’s address is: R.F.D. # 2 Vinehall, 
Grove Street, Norwell, Massachusetts. 

Dr. Vinal attended District School 
# 3 in Norwell, Massachusetts. He gradu- 
ated from the Norwell High School in 
1899. He completed college ‘work at the 
Bridgewater Normal School (now State 
Teachers College) in 1903. He received a 
B.S. degree from Harvard University in 
1906, an M.A. degree from Harvard in 
1907, and a Ph.D. degree from Brown Uni- 
versity, Providence, Rhode Island, in 1922. 

A long teaching career started at Mar- 
shall College, Huntington, West Virginia, 
in 1907. Here he was Professor of Biology 
and Head of the Biology Department as 
well as Football Coach. Leaving Marshall 
College in 1910, he taught geography at 
Massachusetts State Normal School at 
Salem during 1910-11. In 1911 he went 
to the Rhode Island College of Education 
at Providence as Head of the Nature Study 
Department. After 14 years at Rhode 
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Island, he became Professor of Nature Edu- 
cation in the New York State College of 
Forestry, Syracuse University. Here he 
remained for three years (1925-28). In 
1928 he went to the School of Education, 
Western Reserve University, Cleveland, 
Ohio. Here he founded and became Di- 
rector of the Nature Guide School. Leav- 
ing Western Reserve University in 1937, 
he went to Massachusetts State College 
(now the University of Massachusetts) 
During 1936-37, he was 
National 
Recreational Association, visiting many 


at Amherst. 
Itinerant Naturalist for the 


large cities. On retiring in 1951 from the 
University of Massachusetts he went to 
Soston University, Sargent College, Bos- 
ton. Summer school teaching includes: 
New York State Teachers College, One- 
onta; Pennsylvania State College, State 
College, Pennsylvania ; University of Mary- 
land, College Park, Maryland; New York 
University, New York City; Plymouth 
Teachers College, Plymouth, New Hamp- 
shire. Practically every summer—for pe- 
riods varying for a week or more—he spent 
as camp Director, Counselor, or Ranger 
Naturalist, or Nature Study Leader. He 
established Camp Chequesset, Wellfleet, 
Cape Cod in 1914 and served as Co-Director 
for 14 years. His beloved title “Cap’n Bill” 
originated among the girls in the less formal 
atmosphere of this camp. In the years fol- 
lowing “Cap'n Bill” has become better 
known than Dr. Vinal and has appeared 
In 1920 
he founded Nature Lore School for the 


on programs and in his writings. 


training of nature counselors (the same 
year Federal Nature Guide Service began 
in Yosemite). Dr. Vinal preferred the 
term “Lore” instead of “Study” which had 
come into bad repute. This was the fore- 
runner of Nature Guide School. For sev- 
eral seasons (1921-27), he helped conduct 
for Teachers College, Columbia University 
a five-day camp leadership course at Bear 
Mountain Inn, Palisades Interstate Park, 
New York. He founded Nature Guide 
School at Hudson, Ohio, in 1928. Except 
for a few relapses during the depression 
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years, this school has been in operation 
down to the present. It is now conducted 
at Alvord Wildlife Sanctuary, Bear Island, 
Lake Wennepeesaukee, with credit at the 
Plymouth State Teachers College, Ply- 
mouth, New Hampshire. During 1947, Dr. 
Vinal surveyed youth hostels in seven 
European countries for the American 
Youth Hostel Association. 

As his camp activities and associations 
are too numerous to list, so are his writings, 
numbering in the hundreds or thousands. 
For twelve years he wrote an annual edi- 
torial on camping for Cosmopolitan Maga- 
zine. Other magazines Dr. Vinal has con- 
tributed to include: “Cap’n Bill’ column 
for Camping Magazine, Nature Magazine, 
Nature Study Review, Massachusetts De- 
partment: of Natural Resources, Camp Life, 
Junior-Senior High School Clearing House, 
Recreation Bulletin Service, “Personalities 
I Have Met” series in Recreation, Journal 
of Health and Physical Education, The 
Playground Bulletin of the Massachusetts 
Audubon Society, Ohio Parent Teacher, 
Your Garden, Childhood Education, Jour- 
nal of Home Economics, Journal of Edu- 
cation, Social Work Yearbook, School 
News, Your Home and Garden Magazine, 
Science and Invention, Scholastic, Pea- 
body Journal of Education, School Science 
and Mathematics, The American Biology 
Teacher, General Science Quarterly, Sci- 
ence Education, possibly other magazines 
not listed, and numerous newspapers. 
Book publications include: Field and Camp 
Notebook (co-author Anna Botsford Com- 
stock), 1928, published by Slingerland 
Comstock Company, Ithaca, New York. 
(This loose-leaf notebook has been widely 
used by camps and schools) ; Nature Guid- 
ing, 1926, Comstock Publishing Company 
(out-of-print) ; Nature Recreation, 1940, 
McGraw-Hill Book Company, (out-of- 
print, but reprinted in 1954 by American 
Humane Society, Boston); The Outdoor 
Schoolroom for Outdoor Living, 1952, pub- 
lished by author; Salt Haying:in the North 
River Valley (1648-1898), 1953, published 
by the Norwell Historical Society; Old 
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Scituate Churches in a Changing World, 
1954, published by the Ladies Alliance of 
First Parish Church; The Bard of Green- 
bush (Samuel Woodworth 1784-1842), 
1955, published by the author; /s There a 
Need for a State Park in North Plymouth 
County?, 1955, published by the South 
Shore Nature Club; The Legacy of Folk- 
lore Scituate, 1955, published by the 
author; The Rise and Fall of Ye District 
School in Plimouth Plantation, 1958, pub- 
lished by the author. Dr. Vinal comments 
that several years ago he started to compile 
all his writing but quit when he reached 
two volumes. His Field and Camp Note- 
book, Nature Guiding, and Nature Recrea- 
ation have been very popular and exten- 
sively used. 

Membership in organizations include: 
American Nature Study Society, American 
Camping Association, Rhode Island Field 
Nature Club, Cleveland Bird Club, Am- 
herst Nature Club, Western Massachu- 
setts Audubon Society, Camp Directors 
Association, South Shore Nature Club, 
National Association of Directors of Girls 
Camps, National Council of Boy Scouts of 
America, Sigma Xi, American Association 
for the Advancement of Science, and so on. 
He is a Fellow in the A.A.A.S. and is listed 
in Who's Who in America, and American 
Men of Science. 

Honors include the George H. Emerson 
Scholarship at Harvard University (1907) ; 
Sigma Xi at Brown University (1917); 
Fellow, A.A.A.S. (1933) ; Honorary mem- 
ber for Life, Western Massachusetts 
Recreation Society; Dr. William G. Still- 
man Award for Meritorious Achievement, 
American Humane Association, (1951) ; 
Honorary Vice-President of the Massacku- 
setts Audubon Society (1952); Honor 
Award of the American Camping Associa- 
tion “for distinguished service and lasting 
contributions to the camping movement” 
at annual meeting in Chicago, April 17, 
1952; President of Cleveland Bird Club 
(1935) ; President of Rhode Island Nature 
Club; President of the Providence Rhode 
Island Franklin Society; President of the 
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American Camping Association; President 
of the American Nature Study Society 
(1921-22). Dr. Vinal is the oldest living 
president of A.N.S.S. 
active member of the society since 1911. 


He has been an 


Cap’n Bill has had an intimate acquaintance 
with practically every one of the Presi- 
dent's of A.A.N.S. 
century he has been one of its most active 


For nearly half a 


supporters and participants in its annual 
meetings. The November 1957 News- 
letter of the American Nature Study So- 
ciety carried a fine salute to Cap’n Bill, its 
oldest living president. 

In his writing, teaching, and lecturing, 
Dr. Vinal has emphasized constantly the 
great importance of camping experience and 
living for everyone—boy and girl, man and 
woman—and that all camping should be 
developed on a natural history and con- 
servation basis. He has long advocated 
that the benefits of modern education as 
applied in the school room, the training 
offered on the farm, and the experiences 
gained in summer camps should all be 
coordinated. 

Some Vinalisms and philosophy gleaned 
from some of his writings: 

We are all children of the forest. 

The city in a nature vacuum. . . . The city 
born do not have even a monkey’s chance. 
. . . Everyone inherits the right to nature 
play... . Nature play is the serious occu- 
pation of childhood. Nature play in 
youth is necessary for nature recreation in 
later life. . . . Games in the city block are 
but “squirrel-in-the-cage” affairs. . . . The 
child with pets is attending nature’s school. 
... The “stone-age” is a muscle-building 
period. . . . Nature affords the most com- 
plete course in the education of the middle 
ear... . Man is the animal with a thumb 
in opposition to the fingers. . . . Doing the 
chores is a country affair... . The pocket is 
the boy’s first museum. . . . Attic or base- 
ment natural history is the outgrowth of 
the pocket museum... . The “Bear” age 
comes when it is more fun to be a bear 
than dress-up. .. . A camp fire appeals to all 
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of the senses. . . . The gang has predatory 
instincts. Nature appreciation comes 


through training. . . . Education is growth 
through action. . Each muscle has a use 
but it acquires that use through practice. . . . 
A manual skill requires material as well as 
hands. . . . Observing, judging, hearing, 
rhythm, and appreciation require environ- 
mental training. A vacuum will not 
develop observing.’ 

Conservation education is the develop- 
ment of right attitudes, appreciations, and 
skills in the use of natural and historic re- 
sources. Conservation is therefore a social 
and moral obligation. Conservation is 
needed at all levels.? 

My innate interest in all nature is due 
to many factors. My initial good fortune 
was the selection of parents who lived and 
enjoyed simple rural life. For eighteen 
years I was a farmer boy with all of the 
freedoms and joys it implies. . . . Some 
thirty years of camp leadership substan- 
tiated as well as broadened my outlook. 
There was no turning to the ivory tower 
of a closet naturalist. The objection is not 
to biology as a subject but to the method 
of its study. 

The union of natural history and peda- 
gogy dates back to Europe. Rousseau 
(1712-1778) who carried out the idea of 
Comenius (1592-1670), Pestalozzi, his 
student Froebel, and his countryman Louis 
Agassiz had great influence on nature- 
study in America. Master nature teachers 
such as Agassiz, Guyot, and Asa Gray at 
Harvard; Liberty Hyde Bailey at Cornell ; 
Colonel Francis W. Parker and Wilbur S. 
Jackman at Chicago; and William T. Har- 
ris of St. Louis caught the spirit—not from 
tradition, textbooks, lab work, or written 
reports, but by contagion. They spread 
the gospel of simplicity, reality and per- 
sonal experiences to be gained by contact 

1 William G. Vinal, “Nature Play,” Playground, 
November and December, 1927, and January, 
1928. 

2 William G. Vinal, “Conservation Education: 
Ersatz or Real?,” School Science and Mathe- 
matics 47 :90-92, February, 1956. 
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with living nature. They represented the 
initial centers of development of nature in 
the United States. The pioneer period of 
naturalist-educators and their disciples in 
American nature study, therefore, was from 
1850 to 1910. 

The early part of the twentieth century 
was unfortunately a black-eye period for 
nature study. It might be described as the 
fluffy-duffle stage, as teacher skipped across 
the fields with butterfly nets in spring— 
tra-la. Their biological knowledge was 
practically zero . . . half the stories in first 
grade readers were about animals, over 
two-thirds of these animal stories were 
either fables, or had the animals act and 
talk as human beings. . . . Perhaps equally 
viscious were the teachers who thought 
nature-study meant fact-stuffing. 

Each act of rebellion called for new terms. 
Object teaching i.e. emancipation from the 
text book was introduced at Oswego Nor- 
mal by Dr. Edward A. Sheldon in 1859. 
Professor H. H. Straight studied under 
Agassiz at Harvard and Penikese. He be- 
gan teaching with boundless enthusiasm at 
the Chicago Normal School in 1883. Jack- 
man graduated from Harvard University 
in 1884 and also was called to the Cook 
County Normal School by Col. Francis 
Parker. In place of the laboratory-school- 
room lesson he took his classes on field 
trips to study living plants and animals. 
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Enos Mills originated the idea of nature- 
guiding about 1888.* 

One of the tenets of Dr. Vinal is that 
the outdocr schoolroom for outdoor living 
is a basic philosophy. In addition to the 
three R’s, the outdoors means reality, re- 
sources, recreation, resourcefulness, relia- 
bility, and ruggedness. The outdoor 
curriculum is continuous. Out door living 
skills is an American tradition. Out door 
education is broader, makes use of all of 
the sciences and scientific discoveries, and 
is more enriching than the old nature-study 
of an earlier day. 

Through thousands of lectures, hundreds 
of publications in magazines, newspapers 
and books, and inspirational classroom 
teaching, Dr. William Gould Vinal (Cap'n 
sill) is deservedly known as the Father 
of Nature Recreation. His influence un- 
doubtedly has been incalculable in the area 
of Outdoor Education. Still actively en- 
gaged in camp work, lecturing, and writ- 
ing, Dr. Vinal has retired only from paid 
classroom teaching. He expects and plans 
to carry on for many years to come. 

Thus it is an honor to make Dr. William 
Gould Vinal, Cap’n Bill, the recipient of the 
Eleventh Science Education Recognition 
Award. 

CLARENCE M. Pruitt 

3 William G. Vinal, “Outdoor Education is a 

Profession,” Education, Volume 73, March 1953. 


IN SUPPORT OF MORE FIELD EXPERIENCES 
IN TEACHING 


H. Seymour FOWLER 


Pennsylvania State University, University Park, Pennsylvania 


OMETIME ago a group of science edu- 
S cators from the western states met and 
all but “condemned to death” the use of 
field or outdoor experiences as a teaching 
device. We, who have had worthwhile ex- 
periences with the field trip technique, 
thought it regretful that this group should 
advocate the abolition of such a fine teach- 
ing technique. 

In spite of this learned group’s decision 


to withdraw its support of the field trip or 
outdoor laboratory, it is believed that ntany 
teachers use this technique with good re- 
sults. In addition it is believed that many 
teachers are keenly interested in the field 
trip as a method of instruction. The re- 
search described below is offered in support 
of these contentions. 

The opportunity for surveying the in- 
terest in the use of “outdoor laboratories” 
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presented itself during the presentation of 
two Conservation Education Workshops. 
These Workshops, sponsored by the New 
York State College of Agriculture were 
conducted by a staff of experts in Conserva- 
tion. The meetings were held at the Arnot 
Forest Preserve which is in the vicinity of 
Ithaca, New York. Results of the first 
study were included as a portion of the 
author’s doctoral dissertation. The study 
was repeated again at the same location 
but with a different group of teachers. The 
second study was made after the doctoral 
dissertation was completed and was made 
to verify more completely the conclusions 
found in the first study. 

The first group of teachers surveyed 
were all residents of the state of New 
York. In all they represented 36 different 
villages, towns, or cities. All were edu- 
cators. Some were Elementary Teachers ; 
others Secondary School Science, or Social 
Studies Teachers. Still others were teach- 
ers of Vocational Agriculture. Adminis- 
strators and College teachers were also 
represented. All had gathered at the Work- 
shop to receive instruction in techniques 
for developing Conservation Education 
programs in their schools. 

During the Workshop, a questionnaire 
developed by the author was distributed 
to the participants. The questionnaire 
follows : ' 

QUESTIONNAIRE 


For Members of Conservation Conference 


The following is a list of activities which may 
be used in teaching science “in the field.” Please 
answer the two questions following each activity 
by circling the appropriate word. 

A. Plot Studies 
1.The use of surface plot studies—over the 
year. 
I (have, have not) used the activity in 
my teaching. 
I (would, would not) like additional in- 
formation concerning the activity. 
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2. Lawn studies—over the year. 
I (have, have not) used the activity in 
my teaching. 
I (would, would not) like additional in- 
formation concerning the activity. 


wW 


. Sub-surface studies—over the year. 

I (have, have not) used the activity in 
my teaching. 

I (would, would not) like additional in- 
formation concerning the activity. 
4. Bare soil surface studies—over the year. 

I (have, have not) used the activity in 
my teaching. 

I (would, would not) like additional in- 
formation concerning the activity. 


. Biota Studies 


1. The making of keys to plants in different 
ecological associations. 
I (have, have not) used the activity in 
my teaching. 
I (would, would not) like additional in 
formation concerning the activity. 


tN 


. Methods of illustrating the role of plants in 
the conservation of soil. 

I (have, have not) used the activity in 
my teaching. 

I (would, would not) like additional in 
formation concerning the activity. 


>) 


& 


A study of animals which inhabit the soil 
and the importance of these animals. 

I (have, have not) used the activity in 
my teaching. 

I (would, would not) like additional in 
formation concerning the activity. 


= 


. The study of earthworms and their relation 

to soil fertility. 

I (have, have not) used the activity in 
my teaching. 

I (would, would not) like additional in 
formation concerning the activity. 


un 


.The use of ant or other insect colonies in 
teaching. 

I (have, have not) used the activity in 
my teaching. 

I (would, would not) like additional in- 
formation concerning the activity. 


— 


.The trapping of small mammals and their 
use in teaching. 

I (have, have not) used the activity in 
my teaching. 

I (would, would not) like additional in- 
formation concerning the activity. 


. Measurement of Physico—chemical factors. 


1. Mapping of areas as a class project. 
I (have, have not) used the activity in 
my teaching. 
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I (would, would not) like additional in- 
formation concerning the activity. 
Plotting of Contours on small areas. 

I (have, have not) used the activity in 
my teaching. 

I (would, would not) like additional in- 
formation concerning the activity. 


. Mapping of soil horizons. 


I (have, have not) used the activity in 
my teaching. 

I (would, would not) like additional in- 
formation concerning the activity. 


. Demonstrations of soil porosity. 


I (have, have not) used the activity in 
my teaching. 

I (would, would not) like additional in- 
formation concerning the activity. 
Demonstrations of run-off. 

I (have, have not) used the activity in 
my teaching. 

I (would, would not) like additional in- 
formation concerning the activity. 


.The preparation and use of simple rain 


gauges in teaching. 

I (have, have not) used the activity in 
my teaching. 

I (would, would not) like additional in- 
formation concerning the activity. 


7. Measuring of the per cent of slope. 


I (have, have not) used the activity in 
my teaching. 

I (would, would not) like additional in- 
formation concerning the activity. 


. Demonstrations illustrating the compacting 


force of raindrops. 

I (have, have not) used the activity in 
my teaching. 

I (would, would not) like additional in- 
formation concerning the activity. 


. The measurement of the moisture content 


and particle size of the soil. 

I (have, have not) used the activity in 
my teaching. 

I (would, would not) like additional in- 
formation concerning the activity. 


. Soil temperature studies—over the year. 


I (have, have not) used the activity in 
my teaching. 

I (would, would not) like additional in- 
formation concerning the activity. 


. Preparation of plaster casts of animal tracks. 


I (have, have not) used the activity in 
my teaching. 

I (would, would not) like additional in- 
formation concerning the activity. 
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12. Studies in snow banks—temperature and 
light. 
I (have, have not) used the activity in 
my teaching. 
I (would, would not) like additional in- 
formation concerning the activity. 

It was the purpose of this questionnaire 
to assist in answering the following ques- 
tions. 

1. Have certain activities suitable for 
teaching in the field been employed by the 
participants ? 

2. Did the participants want additional 
information concerning the activity men- 
tioned ? 

3. Did the participants want additional 
information about activities which they had 
already used in their teaching or was addi- 
tional information requested as well for 
those activities which they had never used? 

Forty-five teachers completed the ques- 
tionnaire. They were classified in four 
different categories for purposes of tabula- 
tion of returns. Returns from 13 Ele- 
mentary Teachers, 17 Secondary School 
Science and Social Studies Teachers, 8 
Teachers of Vocational Agriculture, and a 
group of 7 individuals made up of College 
Teachers and Administrators were tabu- 
lated. 

Table I shows the tabulation of the re- 
sults of the questionziaire. 

It becomes evident from a preliminary 
study of the Table that many of the teachers 
have not used the listed activities in their 
teaching. In each group there were more 
teachers who have not used the activity 
than teachers who have used the activity. 
However, in each group there were many 
more teachers who would like additional 
information about the activities. There was 
a statistically significant difference’ between 
the number of teachers who would like 
additional information about the activities 
listed and the number who would not like 
additional information. The following 
method was used to demonstrate this sig- 
nificance. The totals of “would” responses 
from each group were compared to the 
totals of the “would not” responses from 
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each group. “Student’s’ t was used as a 
test of significance. It was found that this 
test gave odds of 48:1 against so great a 
difference being due to chance alone. That 
is to say there is a statistically significant 
difference between the number of teachers 
who would like additional information 
about the activities listed and the number 
of teachers who would not like additional 
information. 

An analysis of pairing of responses was 
also made. That is to say: which of the 
four possible combinations of answers 
(Have and Would, Have and Would Not, 
Have Not and Would, Have Not and 
Would Not) occurred most frequently in 
the replies of each of the individual groups 
and the group as a whole. With this pro- 
cedure, it was hoped that any relationship 
between experience with the activity and 
interest in acquiring additional information 
might be brought out. 

Table II, below, gives the results of the 
investigation of the number of responses to 
each possible combination of answers. 
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participation in the Workshop have not 
used this vehicle of presentation; then few 
teachers throughout the state can be ex- 
pected to be doing much in this area. That 
an interest in this method of approach was 
indicated seems evident to the author. Per- 
haps then if more teachers were exposed to 
the field experience technique and also had 
training in its utilization, there would be 
more field experiences included as a part of 
the school program. 

As was stated before the study was re- 
peated during the Conservation Education 
Workshop. In this case 35 different indi- 
viduals representing 35 different villages, 
cities, or towns in New York State an- 
swered the questionnaire. The group was 
composed of 7 Elementary Teachers, 12 
Secondary School Teachers of Science and 
Social Studies, 11 Vocational Agriculture 
Teachers and a group of 5, composed of 
Administrators and College Teachers. 

Table III on the following page illus- 
trates how these teachers reacted to the 
questionnaire. 


TABLE II 
Have Have Have Not Have Not 

Would Would Not Would Would Not 
Elementary Teachers 83 11 156 34 
Secondary Science and 
Social Studies Teachers 68 16 258 32 
Vocational Agriculture 
Teachers 49 35 57 35 
Administrators and 
College Teachers 72 0 84 0 
Group as a Whole 272 62 555 101 


Table II shows that there is a definite 
interest in acquiring additional information 
on the part of the teachers irregardless of 
whether the teacher has had experience 
with the activity. 

It can be pointed out then that a large 
percentage of the group surveyed has not 
used the activities listed as an aid to teach- 
ing. It might be safe to say also that if 
this group which has indicated an interest 
in Conservation Education through their 


We note here again that within each 
group many more teachers have not used 
the activity listed than have used it. * How- 
ever, it is also clear that a large majority 
of those surveyed desired additional in- 
formation concerning the activity listed. 
“Student’s” t was again used to determine 
odds against such a result being due to 
chance alone. It was found that the odds 
were 108:1 against such a result being due 
to chance. This is statistically significant. 
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The pairing of responses was again in- 
vestigated. The results of this investiga- 
tion are shown in Table IV below. 
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total of “would not” responses was 163. During 
the second survey conducted the total of “would” 


responses was 673 while the total of “would not” 
responses was equivalent to 87. 


TABLE IV 

Have Have Have Not Have Not 

Would Would Not Would Would Not 
Elementary Teachers 33 12 95 14 
Secondary Science and 
Social Studies Teachers 76 10 164 14 
Vocational Agriculture 
Teachers 84 5 122 31 
Administrators and 
College Teachers 24 1 75 10 
Group as a Whole 217 28 456 69 


Again the predominance of interest in 
acquiring additional information about out- 
door activities over lack of interest in the 
activities is demonstrated. In addition we 
also note that this interest is shown irre- 
gardless whether the teacher had experience 
with the activity. 

We may return now to an attempt to 
answer the questions formulated at the be- 
ginning of this paper. These questions plus 
the answers as determined by the two sur- 
veys of interest follow: 

1. Have certain activities suitable for teaching 
in the field been employed by the participants? 

Answer: From an analysis of the two years 
results one finds that there were many more 
teachers who have not used the activities listed 
than there were teachers who have used the 
listed activities. For example in the first study 
the total “have not responses” equalled 556 and 
the “have” responses equalled 334. In the second 


study the corresponding figures were 525 and 
245. 


2. Did the participants want additional in- 
formation concerning the activities mentioned? 

Answer: The answer to this question is defi- 
nitely in the affirmative. In the first study the 
total of “would” responses was 827 whereas the 


3. Did the participants want additional in- 
formation about activities which they had 
already used in their teaching or was additional 
information requested as well for those activi- 
ties which they had never used? 


Answer: If one examines Tables II and IV it 
is evident that the teachers surveyed desired ad- 
ditional information irregardless of whether they 
had used the activity or had not used the activity. 
Always there were more teachers who “would” 
like additional information than “would not” re- 
gardless of whether the “woulds” were responses 
connected with “haves” or “have nots.” 

It would appear then that there is an 
interest in the use of the outdoor expe- 
riences. Perhaps teachers need be merely 
exposed to the possibilities inherent in the 
use of the outdoor experiences. There is 
probably no better place to institute this 
training than in the Teachers Colleges. 
Given the training then, our teachers would 
react favorably to the field teaching expe- 
rience. Then there would be little or no 
need for the assumption of the west coast 
leaders that the field trip was “on the way 
out.” On the contrary, the use of field ex- 
periences would, without a doubt, be ‘on 
the way to an increase in popularity.” 
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CRITERIA FOR SELECTING SUPPLEMENTARY READING 
SCIENCE BOOKS FOR INTELLECTUALLY GIFTED 
HIGH SCHOOL STUDENTS * 


Cyrus W. BARNES 
New York University, New York, New York 


ALFRED D. Beck 
New York City Board of Education, Brooklyn, New York 


WILLIAM 


B. REINER 
New York City Board of Education, Brooklyn, New York 


NATHAN S. WASHTON 
Queens College, New York 


ANY high school science teachers, li- 
brarians, parents, and publishers are 
confronted with the problem of suggesting 
supplementary reading books in the sciences 
for intellectually gifted high school students. 
The basis for recommending such books 
varies considerably from one individual to 
another. Although many reading lists are 
available from several sources, no previous 
attempt has been made to formulate a list 
of criteria which are based upon the judg- 
ment of a large group of science education 
specialists in selecting science books for 
intellectually gifted high school students. 
The purpose of this study was to deter- 
mine the relative importance of such cri- 
teria and to develop a list of criteria that 
may serve as a guide to teachers and other 
citizens in recommending supplementary 
reading science books, The study empha- 
sized the criteria that pertain to science 
books (non-textbooks ) for the intellectually 
gifted high school students. However, most 
of the criteria in the original questionnaire 
may be applied to all students in the sec- 
ondary schools. 

The National Association for Research 
in Science Teaching designated the writers 
to study this problem with the view of de- 
veloping a list of criteria. The proposed 
criteria were discussed and analyzed. Asa 
result, a questionnaire which contained 23 
criteria was produced. 

* Thanks are due the Library of Science in 
New York City for a grant given the National 
Association for Research in Science Teaching in 
order to make this study possible. 
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In the questionnaire, respondents were 
invited to suggest additional criteria. A 
few individuals listed “other” criteria which 
were carefully evaluated. It was found that 
these suggestions were already incorporated 
under the existing criteria that appeared in 
the questionnaire. 

Two hundred and forty members of the 
National Association for Research in Sci- 
ence Teaching were asked to express their 
judgments in filling in the questionnaire. 
The total number of replies received was 
156 or 65% of the total. Six of these re- 
plies were received too late to be included 
in the tabulation of the data. Hence, the 
study is actually based on 150 member re- 
sponses. An examination of the 6 addi- 
tional replies indicates conformance to the 
pattern established by the data. A copy of 
the questionnaire which sought the judg- 
ment of the respondents in the form of a 
check next to each criterion in the appro- 
priate column is given in Table I. 

An additional query was listed in the 
questionnaire : “Do you think that authors 
should be permitted to include imaginative 
projective or conjectural passages, provided 
that they do not contradict accepted knowl- 
edge or theories? Please check appropriate 
blank (yes or no). One hundred and 
thirty replies stated yes, of which 25 indi- 
cated only if the book states that such pas- 
sages are conjectural. Fifteen replies voted 
no. 

The respondents were also asked to list 


several books that illustrate many of the 
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TABLE I 
THE PERCENTAGE OF RESPONSES TO THE IMPORTANCE GIVEN TO THE CRITERION APPEARS 
IN EacH CoLuMN 
Percentage of Responses Ascribing Degrees of 
Values or Criteria of the Book Importance 














ae t* , R: 
\ Effect on the reader Blank None _ Little Moderate Much Crucial 
1. It develops interest in matters of science Pe io 73 8.7 43.3 44.7 
2. It suggests projects of a creative type 0 0 8 ao.0 40.7 18.0 
3. It helps to articulate and elucidate 
scientific concepts and principles 1.3 0 0 25.3 46.7 36.7 
4. It suggests further problems Be 0 3.3 22.0 47 .3 26.7 
5. It provokes thinking and discussion 7 0 of 4.7 33.3 60.7 
6. It stimulates further reading 0 0 | 12.0 47 .3 40.0 
7. It reinforces and supplements | 
academic interests 1.3 i ES 36.0 37.3 oe 
8. It suggests possible careers in science = e 15.3 45.3 33.3 Rs 
9. It presents the history of scientific discov- 
eries including those made by young people 2.0 7 14.7 47 .3 30.7 4.7 
10. It gives insights into social implica- 
tions and contributions of science 0 0 6.0 28.7 38.7 26.7 
11. The relationship of science to other 
modes of seeking truth such as art, 
philosophy, and religion are treated 0 2.0 16.0 39.3 28.7 14.0 
¢ * 12. Practical applications to home, industry, 
' a community, and the world are treated 
t 3 adequately 1.3 7 16.0 40.0 32.7 9.4 
c ; 13. Laboratory techniques or processes are 
s S described sufficiently well for the reader 
; to understand them 7 = 4 12.0 35.3 35.3 16.0 
4 Percentage of Responses Ascribing Degrees of 
i Values or Criteria of the Book Importance | 
, B Qualities of the Book Blank None _ Little Moderate Much Crucial 
1. It is a book of lasting value—one worth 
owning and going back to a Re 2.0 2.8 53.4 18.0 
a 2. It is accurate and authoritative ‘3 7 0 4.7 18.7 74.6 
3. Its general theme and tone are wholesome 6.0 Ef 2.0 20.0 44.7 26.7 It] 
, 4. It is fair and sincere in its presentation | thi 
of controversial subject matter 7 7 7 14.0 36.7 47 .3 dis 
5. It has good literary standards—clear style, 
k grammatically correct, easy to read 0 0 7 19.3 43.3 36.7 
: 6. It has good format and workmanship— It « 
good paper, clear print, attractive see 
Pr} illustrations, good binding Pe Bf 6.7 48.0 34.0 10.0 ar 
7. It clearly explains technical terms 1.3 0 2.6 25.3 48.7 22.0 f 
8. It is not too lengthy 2.0 8.0 19.3 42.7 21.3 6.7 
9. It has a suitable number of well z : 
selected illustrations 0 2.0 4.7 40.7 42.0 10.7 _ 
10. Its enrichment material goes beyond 3 
that of secondary text books 2.0 7 a 12.7 43.3 40.7 
Ith 
é . e ° e . ° ° ° e ote tic 
criteria mentioned. A wide variety of books tion is a highly effective method. Science i 
were suggested by more than half of the education specialists should also share their oe 
. . . ° . . an 
respondents. Several book titles were rec- experiences as a group in using the 12 cri- 
ommended repeatedly by many of the sci- teria in proposing those science books that It si 
rp . . . ther 
ence educators. They are too numerous to would satisfy as many of these criteria as “a 
include in this paper. possible. 
2. The ability of intellectually gifted high It gi 
bi ‘ nto 
IMPLICATIONS AND RECOMMENDATIONS school students should not be under esti- plies 
1. In selecting the best books for intel- mated. Their level of reading should be a 


lectually gifted students, group participa- upgraded through a careful selection of 
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TABLE II 


THE Stx Most IMportTANT CRITERIA IN EACH CATEGORY, A AND B 


Percentage of Responses 
Ascribing Degree of Importance 








Rank Criterion Much 






Crucial Combined Score 
Category A—Effect on the Reader 
1 It provokes thinking and discussion 33.3 60.7 94.3 
| 2 It develops interest in matters of science 43.3 44.7 88.0 
3 It stimulates further reading 47 .3 40.0 87.3 
4 It helps to articulate and elucidate 
scientific concepts and principles 46.7 36.7 83.4 f 
5 It suggests further problems 47 .3 26.7 74.0 : 
6 It give insights into social implications . 
| and contributions of science 38 7 26.7 65.4 
Category B—Qualities of the Book i 
1 It is accurate and authoritative 18.7 74.6 93.3 
2 {t is fair and sincere in its presentation 
of controversial subject matter 36.7 47.3 84.0 
3 Its enrichment material goes beyond that 
| of secondary text books 43.3 40.7 84.0 
: It has good literary standards—clear style, 
grammatically correct, easy to read 43.3 36.7 80.0 
5 Its general theme and tone are wholesome 44.7 26.7 71.4 
6 It is a book of lasting value—one worth 
owning and going back to 53.4 18.( 71.4 
GRAPHIC ANALYSIS OF PERCENTAGE OF RESPONSES ASCRIBING DEGREE OF IMPORTANCE TO THE 





Six Most IMporTANT CRITERIA IN CATEGORY A—EFFECT ON THE READER 
0 indicates “CRUCIAL” 
/ indicates “MUCH” 
0 plus / indicates “COMBINED SCORE” 
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GRAPHIC ANALYSIS OF PERCENTAGE OF RESPONSES ASCRIBING DEGREE OF IMPORTANCE TO THI 
Stx Most IMporTANT CRITERIA IN CATEGORY B—QUALITIES OF THE Book 


0 indicates “CRUCIAL” 


indicates “MUCH” 


0 plus / indicates “COMBINED SCORE” 


10 20 30 40 


It is accurate 
and authorita- 


tive ODDDDDDDDDDDDDNNDND0N0000000¢6 


It is fair and 
sincere in its 
presentation of 
controversial 


50 60 70 RO OC 1C¢ 


00000000000000000/////////, 


subject matter OODCOCODD0000000000000000000/////// SIS S14 44/4//661; 


Its enrichment 

material goes 

beyond that of 

secondary text 

books OCDODDD0NDDD00N000N0N0000000 


It has good lit- 


erary standards Q900009000 509000000000//// 


Its general 
theme and tone 


are wholesome O000 \OO000O/ S/S /////// 


It is a hook of 
lasting value 


worth owning re) S00000///S/ SSS SISA» 


books. Therefore, serious attention should 
be given to the selection of appropriate 
science books that challenge these bright 
students. Perhaps the reading of better 
science books may carry over into other 
areas of knowledge where the students will 
demand a higher level and a better quality 
book. 

3. The reading of excellent science books 
is vital for the total development of all high 
school youth. The purpose is not to make 
scientists of all of them. However, intelli- 
gent citizens in our society need an under- 
standing of science and its impact upon our 
culture. School and libraries, parents and 
teachers should make available top notch 
science books to our young people. 

4. There is a close relationship between 
student activity in science such as home 
laboratories, science clubs, collecting tech- 
nical equipment, and the reading of science 
books. It is extremely difficult to determine 
whether the reading of science books causes 


SESE TEL 4 


VILALTA AVAALA AAA AA AAA 


SILITTSSTLTSTAS ATT 


/// ess 


students to engage in scientific hobbies or 
vice versa. Hence, both the reading of 
worthwhile science books and the extra- 
curricular science activities in the school 
and at home should be encouraged. 

5. Teachers, administrators, librarians, 
and parents can use the 12 criteria that ap- 
pear in the graphic analysis in this report. 
They can determine the degree to which a 
book satisfies most of these criteria before 
recommending such a book to the secondary 
school students. Wherever possible, the 
students should also evaluate the book after 
reading it and determine whether or not 
most of the criteria were satisfied. : 

6. It is important that our students be 
given the opportunity of reading the kind of 
science books that will help them develop 
their maximum potentiality in scholarship. 
extending and deepening their interests, so- 
cial adjustment, understanding science, and 


possibly consider scientific careers. 











A SURVEY OF OUTDOOR SCIENCE EXPERIENCES OF 
COLLEGE FRESHMEN IN OREGON 


IRENE HOLLENBECK 


Southern Oregon College, Ashland, Oregon 


kgs of the most significant develop- 
ments in education today is school 
camping. During the last twenty years an 


ever growing number of administrators 
have recognized it as one of the best ways 
of providing direct learning experiences in 
the out-of-doors. At the present time 
nearly 500 school systems in half the states 
of the United States have made it an inte- 
gral part of the curriculum.'! As one of 
the newer facets of outdoor education the 
school camp curriculum centers around 
conservation, natural history, and other 
science experiences. Since no Oregon 
schools have yet experimented with such a 
program the question arose: “Do the chil- 
dren of Oregon have an opportunity to 
participate in outdoor science experiences 
in some other way such as regular school 
field trips, or by attendance at organized 
summer camps?” It was the purpose of 
this study to find an answer to this ques- 
tion. 

Data were obtained from questionnaires 
completed by freshmen enrolled in the fall 
term, 1956, at the three regional colleges 
operated by the Oregon State System of 
Higher Education. As these institutions 
are in widely separated regions of Oregon 
it was felt that such a sample would give 
good geographic coverage of the state, and 
provide responses from graduates of a 
majority of Oregon’s high schools. In ad- 


dition, if respondents were asked to recall 
all the organized camping experiences and 
outdoor field trips in which they had par- 
ticipated since entering school a better un- 
derstanding of the entire outdoor education 
program would be obtained than by sam- 
pling activities pursued during a single 
year. 

1 National Association of Secondary School 


Principals. Outdoor Education for American 


Youth (Washington, D. C., May, 1957), p. 31. 
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The questions used were designed to 
discover the amount and kind of outdoor 
science experiences the young people had 
had in summer camps, in elementary 
school, and in high school; the extent to 
which resource people were used in pre- 
senting outdoor science materials; and 
whether or not the participants had had an 
opportunity to help plan their experiences. 

The questionnaires were distributed 
during orientation week to all entering 
freshmen at the regional colleges who were 
graduates of Oregon high schools. An in- 
struction sheet defining terms used on the 
questionnaire was sent to the instructor in 
charge of each group so that questions of 
the freshmen might be clarified and a uni 
formity of understanding be attained. 

Of the 609 questionnaires returned to 
the writer, 495 had been filled out by stu 
dents who had had ten or more years of 
education in Oregon schools. Final tabu 
lations were made from these. Respondents 
represented 140 or 62 per cent of Oregon's 
224 public high schools and thirty-five of 
the thirty-six counties. The only county 
not represented had a total enrollment of 
176 high school students the year the sur 
vey was made. The data in Table I show 
that the sample was representative of the 
high schools on a basis of size with the 
exception of the classification which in 
cluded schools with a total enrollment of 
less than one hundred. 


CAMPING EXPERIENCES 


Three hundred and twenty-five, or 66 
per cent of the 495 respondents reported 
that they had attended at least one session 
of some type of organized summer camp 
between the ages of eight and eighteen. 
This is a rather large percentage compared 


with the figures usually quoted. T. R. 
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TABLE I 


Size or HicGH ScHoo_ts ATTENDED BY RESPONDENTS COMPARED TO ALL OrEGON HiGH ScHOoOLs 


High School Replies 


Enrollment Number 
0- 99 36 
100- 199 24 
200-— 299 16 
300- 399 14 
400- 499 6 
500- 999 25 
Over 1000 19 
Total 140 


Alexander,” a representative of the Ameri- 
can Camping Association, in a talk before 
the Oregon Section in February 1957, esti- 
mated that 4,400,000 children attended 
camp during a season, and that only eleven 
per cent of our young people benefit from 
organized camping. The difference may 
be due to the fact that the ACA figures are 
based on a survey which covered only one 
summer and may not give a true picture of 
the total number of children who partici- 
pate in camping over a ten year period. 
The list of camps below shows that more 
camper sessions were spent at Church 
camps than at any other type of camp, and 
that Boy Scout camps ranked second in 
popularity. Though a number of campers 
had attended a camp for six consecutive 
seasons, the average number of camping 
experiences for the individuals reporting 
was 2.48 for the ten year period. 
Number of Camper 


Type of Camp Sessions Reported 


Church camp 267 
30y Scout camp 243 
Girl Scout camp 128 
4-H camps 112 
Camp Fire Girl camps 75 
Day Camps 71 

»? 


Private camps 22 
Other (Grange, Forestry) 


a | 


Most of the camps were located on a lake 
or stream, though a few were in areas 
away from any large bodies of water and 
were reported near cities, in the high moun- 
tains, or in desert areas. Since 88 per 
cent of the camps were near water it is 

2T. R. Alexander, President-Elect, American 
Camping Association, in a speech to the Oregon 
Section, February 28, 1957. 


Total Oregon High Schools 


Per Cent Number Per Cent 

26 77 34 
17 41 18 
11 25 11 
10 17 8 

5 9 4 
17 31 14 
14 24 11 

224 


understandable that much of the camp pro- 
gram was devoted to waterfront activities 
such as swimming, boating, and water ski- 
ing. Ranking second in program emphasis 
were sports—hiking, ball games, archery, 
and horseback riding. The figures in 
Table II show that nature study and out- 
door science experiences were given rela- 
tively little emphasis. 

The leader of the nature study and 
science experiences at camp was most often 
the regular camp counselor. In a few in- 
stances a nature counselor was responsible 
for these experiences, and at times a forest 
ranger, botanist, scout leader, or other re- 
source person would assist with the out- 
door program. The State Fish and Game 
department makes a practice of sending 
men to summer camps for educational pro- 
grams but no respondent mentioned these 
agents as appearing on their camp pro- 
grams. Only forty one listed the Forest 
Ranger as a resource person. Since the 
regular camp counselor is often a college 
freshman or even a high school senior the 
extent of their own training and experience 
in outdoor science is open to question. 

Camp is frequently spoken of as a place 
where children live, work, and play to- 
gether under democratic conditions, yet 
only twenty per cent of the campers re- 
porting had an opportunity to help plan 
their science experiences. 


OUTDOOR SCIENCE EXPERIENCES IN THE 
PUBLIC SCHOOLS 


Not all children have an opportunity to 
attend a summer camp and, according to 
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TABLE II 


RELATIVE AMOUNT OF ProGRAM EMPHASIS 








Activity Number of Campers Reporting It Ranking 
First Second Least 
Waterfront activities 136 56 14 
Sports 39 77 36 
Nature activities 14 21 103 
Campcraft 42 54 44 
Crafts (knot tying, leather, etc.) 30 37 42 
Other (Bible study, singing ) 21 1 0 


this study, those who do are limited to a 
few outdoor science experiences. It might 
be expected that more children would have 
an opportunity to study out-of-doors as 
part of the school curriculum. That was 
not the case, however, for 129, or 26 per 
cent of the college freshmen reported hav- 
ing taken no trips in elementary school or 
high school. Fifty-five, or 11 per cent had 
had no outdoor science experiences at either 
camp or school, as is shown in Table III. 

In the elementary school less than two- 





thirds of the trips were out-of-doors. The 
others were to museums, industries, and 
conservation and state agencies. Table IV 
shows that sixth grade children had par- 


Field Trips 


Taking field trips in 
elementary school only 
Taking field trips in 
high school only 
Taking field trips in both 
elementary and high school 
No field trips in either 
elementary or high school 


Having Camp 


Grade During Which Field Trips Were Taken 


ticipated in schood excursions more than 
those of any other grade level. 

In high school the greatest opportunity 
for outdoor education was provided through 
the biology courses. But even in a subject 
devoted to so many outdoor topics as bi- 
ology over one half of the college freshmen 
had had opportunity to go on two or less, 
as is shown in Table V. 

The classroom teacher was the leader of 
83 per cent of the trips in both elementary 
and secondary school. Student teachers, 
museum guides, parents, and other students 
acted as field trip leaders on a few occasions 
as shown in Table VI. Yet twenty-three 


federal, state, and industrial agencies have 


TABLE III 


RELATION OF NUMBER TAKING FrieLp Trips DurING SCHOOLTIME TO NUMBER ATTENDING 
ORGANIZED SUMMER CAMPS 


Number of Replies from Freshmen 





Having No Camp 


Experience Experience Total 
71 27 98 

54 40 94 

126 48 174 

74 55 129 


TABLE IV 


ELEMENTARY SCHOOL FIELD TRIPs 





Subject Below 4 
To study science outdoors 99 
To study science indoors 

(museums, industry, etc. ) 23 


To study social science 
(conservation, state agencies ) 2 





4 5 6 , x Total 
75 104 155 150 137 720 
18 46 73 77 86 323 

5 4 14 21 28 74 
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TABLE V 


Fretp Trips TAKEN IN HiGH ScHOoOL 


Number of Students Reporting Total Trips per Year as 





Subject 1 2 7 
3iology 58 72 31 
General Science 31 19 il 
Chemistry 21 11 4 
Physics 10 10 2 
Physical Science + 2 1 
Agriculture 2 
Totals 126 114 49 


shown a willingness to provide resource 
people for many outdoor science activities, 
especially in conservation.* 

TABLE VI 


LEADERS OF FIELD TRIPS 


In Elementary In High 
Leader School School 
Elementary school 
teacher 255 0 
High school teacher 22 245 
College teacher 0 3 
Parent 18 4 
Other (guides, etc.) 10 7 
No response 0 36 


OUTDOOR SCIENCE EXPERIENCES 
The second part of the questionnaire was 
designed to learn the kinds of outdoor 


3 Isaak Walton League of America. Conserva- 
tion Programs and Projects. Portland, Oregon, 


1956. 


4 5 6-10 11-20 Over 20 Total 
22 10 19 6 3 221 
6 3 4 2 76 
2 1 39 
1 23 

1 1 9 
1 2 l 1 7 
32 15 26 9 + 375 


science experiences that were provided most 
frequently at camps and by schools. The 
freshmen were asked to check on a list of 
forty-four outdoor science activities those 
in which they had participated under the 
supervision of a camp counselor or a 
teacher. The list was compiled from ac- 
tivities known to have been offered at school 
camps, summer camps, and as school field 
trips. A place was provided for students 
to write in the names of any other trips 
they had taken. Table VII shows that the 
trips to collect materials such as fossils, 
shells, flowers, leaves, rocks, etc., were 
taken nearly twice as often as any other 
kind. At camp those experiences dealing 
with fire building and camp cookery were 
most frequent. Very few camping expe- 
riences were presented as part of a school 
lesson. 


TABLE VII 


A CoMPARISON OF THE NUMBER OF STUDENTS PARTICIPATING IN OuTpOOR SCIENCE EXPERIENCES AT 
CAMP, IN ELEMENTARY SCHOOL, AND HiGH SCHOOL 


Field Trips or Hikes to 


1. Collect fossils, shells, 
leaves, rocks, etc. 

2. Observe the geologic 
formations of the area 

3. Study erosion 

4. Study good conserva- 
tion practices 

5. Go on a fishing trip 


Number of Persons Participating 





In Elementary In High 
At Camp School School Total 
62 74 101 237 
36 37 53 126 
20 36 68 124 
36 23 62 122 
68 14 14 96 
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10. 
11. 
12. 


13. 


14. 


17. 
18. 


19. 
20. 


21. 
22. 


23. 
24. 
25. 
26. 
27. 
28. 


29. 
30. 


31. 
32. 


33. 
34, 


35. 
36. 
37. 


3 


© 


40. 
41. 
42. 
43. 
44. 


Number of Persons Participating 


In Elementary In High 

Field Trips or Hikes to \t Camp School School Total 
. Study the source of the camp, 

school, or city water supply 23 17 40 80 
. Find your way in unknown 

country by using a compass 64 8 7 79 

Help construct or improve 

the campsite 67 5 4 76 
. Study the stars 25 23 20 68 

Visit a fire lookout station 39 12 16 67 

Visit a dam or reservoir 16 26 24 66 

Visit a fish hatchery 25 29 28 62 

Observe and collect insects 

and insect damage 13 15 34 62 

Learn about the nearby bodies 

of water 26 14 16 56 
. Visit a state wildlife 

reservation 27 10 18 55 
. Survey the campsite or 

surrounding area 50 2 3 55 

Take a nature treasure hunt 28 9 13 50 

Make a wildlife census of 

birds, rodents, or other animals 16 14 Y 49 

Gather wild fruits and nuts 28 13 8 49 

Make a map of the area 

around camp or school 39 5 4 48 

Help build a nature trail 40 2 3 45 

Visit an area burned over 

by a forest fire 18 9 21 48 

Work on trail maintenance 35 3 0 38 

Study a coastal area 18 4 17 39 

Visit a tree nursery 18 6 12 36 

Study plant communities 4 11 7 33 

Assist in reforestation 13 5 14 32 

Take part in a seed 

collection project 10 10 10 30 

Visit a State Experiment Farm 10 1 17 28 

Landscape the camp or 

school-grounds 11 6 7 24 

Visit a commercial fishing dock ~ 5 8 8 21 

Work on an erosion 

control project 8 0 6 14 

Maintain a weather station 2 6 4 12 

Take part in a pest control 

project 5 3 2 10 

Visit a pheasant rearing ranch + 2 3 9 

Visit a fur farm 3 3 3 9 

Work on a stream improve- 

ment project + l ] 6 

Campcraft Experiences 
. Cook a meal out-of-doors 132 11 10 153 
. Disposal of camp refuse 134 10 6 150 

Meal planning for cookout 115 11 9 135 

Selection of firesite 116 10 5 135 

Selection of campsite 107 13 7 127 

Fire control 96 7 6 109 


Purification of water supply 71 4 2 77 
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SUMMARY OF FINDINGS 


1. Sixty-six per cent of the freshmen who 
entered the regional colleges in the fall of 
1956 had had at least one camping expe- 
rience during a ten-year period. 

2. More camp sessions had been spent 
at Church camps than at any other organ- 
ized camp. 

3. Waterfront activities and sports re- 
ceived the greatest emphasis at camp. 

4. Nature study and science experiences 
received the least emphasis. 

5. The leader of the science experiences 
at camp was the regular camp counselor. 

6. About one-fourth of the children at- 
tending organized summer camps had an 
opportunity to help plan the science expe- 
riences. 

7. Only about one-half, or 53 per cent of 
the children, had an opportunity to take 
field trips of any kind while in elementary 
school. The classroom teacher was the 
leader, and about one-third of the children 
helped plan the experiences. 

8. While attending high school 59 per 
cent of the respondents took field trips to 
study science out-of-doors. These were 
under the supervision of the high school 
teacher in all but a few cases, and were 
planned by the participants about one-third 
of the time. 

9. Less than half of the entering college 
freshmen had taken outdoor field trips in 
biology. One-sixth of the freshmen had 
been on outdoor field trips in general 
science classes. 

10. Resource personnel were rarely 
called upon to help present science expe- 
riences. 

11. The commonest type of field trips at 
school were those to collect materials for 
study and to study geologic formations. 

12. At camp the most recurring types 
of outdoor science experiences were those 
dealing with outdoor cookery. 
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CONCLUSION 


The sample used in this study was lim- 
ited to freshmen entering the three regional 
colleges in Oregon, but is a good repre- 
sentation of all the high schools of Oregon. 
It seems that young people in organized 
summer camps and in our public schools 
have but a limited opportunity for outdoor 
science experiences. Since an ever grow- 
ing number of citizens is seeking the out- 
doors for recreational purposes it might 
be advisable for educators to experiment 
with the integration of school camping into 
the curriculum as one means of providing 
an opportunity for the development of those 
understandings, attitudes, and skills needed 
for enjoyment and intelligent use of the 


out-of-doors. 





To spur students’ 
interest in science .. . 


To ready them for 
MORE science .. . 
four problem-solving texts by 
Beauchamp, Mayfield, and West: 
¢ Science Problems 1 
for Grade 7 


¢ Science Problems 2 
for Grade 8 


¢ Science Problems 3 
for Grade 9 


¢ Everyday Problems 
in Science 


for high-school general 
science courses 


SCOTT, FORESMAN 
AND COMPANY 


Chicago 11 ¢ Atlanta 5 © Dallas 2 © Palo Alto 
Fair Lawn, N.J. 
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A STUDY OF THE SCIENCE AND MATHEMATICS COURSES 
ELECTED BY THE 1956 SENIOR CLASS, AND THE 
NUMBER OF SENIORS WHO PLANNED TO 
SPECIALIZE IN SCIENTIFIC FIELDS IN 
THE ACADEMIC HIGH SCHOOLS IN 
NEW YORK CITY * 


SAMUEL SCHENBERG 


Supervisor of Science 


New York City Board of Education, 110 Livingston Street, Brooklyn, New York 


INTRODUCTION 


DUCATORS, industrialists and govern- 
E mental leaders are increasingly con- 
cerned with the scientific manpower short- 
age which has gripped our nation in this 
decade. This shortage has become more 
acute with the passing years. The high 
schools throughout the country are faced 
with a constantly diminishing supply of 
qualified science and mathematics teachers. 
There are just not enough qualified science 
and mathematics teachers to meet the influx 
of new students who threaten to reach flood 
proportions in the 1960's. 

The President’s conferences have high- 
lighted the national need. Industry, by 
grants and scholarships, has sought to stim- 
ulate and encourage young men and women 
to specialize in science. Teachers have re- 
ceived grants for summer study, have been 
employed in industrial plants and labora- 
tories during the summer, have been in- 
vited to the regular meetings of our great 
scientific and professional societies and 
have been treated to a great array of indus- 
try-sponsored materials—all in the expec- 
tation that they will grow more alert pro- 
fessionally and will interest and stimulate 
more of their capable students in scientific 
fields. 

Within the past two years a number of 
reports have been published regarding the 
emphasis Russia has been placing upon the 
study of science and mathematics in her 
elementary and secondary schools. Some 


* A limited number of copies are available for 
distribution. Write directly to the author. 


quarters are viewing her production of sci- 
entists and engineers with apprehension. 
The latest figures seem to indicate that 
twice as many scientists and engineers are 
being produced in Russia today as in the 
United States. It is well to keep in mind 
that the caliber of her scientific personnel 
compares favorably with the caliber of 
similar personnel in other parts of the 
world. It is also necessary to keep in mind 
that our way of life and our security depend 
upon the caliber of our scientific research 
and technological know-how. 

A realization of these conditions led the 
author to consider a study which would 
seek to determine how well the New York 
City high schools were meeting this chal- 
lenge. The study was made under the 
auspices of the High School Division of the 
New York City Board of Education on the 
entire June 1956 senior class in our aca- 
demic high schools. It was the first detailed 
study of this magnitude ever attempted. 

This investigation sought to determine: 

(1) Whether the present generation of second- 
ary school students is studying science and mathe- 
matics in large numbers or is staying away from 
these areas in droves, 

(2) How many high school seniors, who were 
planning to attend college, desire to specialize in 
science or engineering, and 

(3) Did homogeneous grouping of able stu- 


dents with an interest in science and mathematics 
stimulate them to specialize in these areas? 


This study was significant because New 
York City contains approximately 5 per 
cent of the total population of the United 
States and a similar percentage of the school 
population. 
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SUM MARY 


i.The New York City Academic High 

School's 1956 Senior Class. 

Contained 27,756 students; 12,676 boys 
and 15,080 girls. 

Offered 4 curricula, college preparatory, 
technical, commercial and general. 

The college preparatory and _ technical 
curricula contained 16,510 or 59.5 per cent 
of the seniors. 

Boys exceed girls in college preparatory 
and technical curricula in ratio 59.3 per 
cent to 40.7 per cent. 


2. Larger percentage of all Academic High 
School students elect Science in New 
York City than in the country as a whole. 

Biology Chemistry Physics 

NYC 76.3 41.3 26.3 

USA 72.6 31.9 23.5 
Girls on the average elected 1 year of 

Science as against 2 years of Science for 

the Boys in grades 10 through 12. There 

is a definite need for more effective guidance 
especially for girls. 

The number of Senior Boys and Girls 
who elected the 3 major Science courses 


follows: 

Biology Chemistry Physics 
NYC boys 9,874 7,885 6,122 
NYC girls 11,303 3,568 1,177 


3.The seniors in the College Preparatory 
and Technical Curricula are showing 
definite interest in Science. 

16,510 seniors completed 53,946 courses 
in Science. This indicates a Science index 
of 3.3 which signifies that these seniors 
completed, on the average, 3.3 years of 
Science. 

6,720 senior girls completed 19,002 sci- 
ence courses for a girls’ science index of 
2.8. 

9,790 senior boys completed 35,320 
science courses for a boys’ science index 
of 3.6. 

In every group of 100 seniors, girls and 
boys 


1 only completed 1 course in science 
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19 completed 2 courses in science 
38 completed 3 courses in science 
35 completed 4 courses in science 

7 completed 5 courses in science 


4. Fewer students elect Mathematics than 
elect Science. 

16,510 seniors in the college preparatory 
and technical curricula completed 47,517 
courses in Mathematics, equated on a yearly 
basis. These seniors completed, on the 
average, 2.9 years of Mathematics. 

6,720 girls completed 17,400 equated 
courses in Mathematics for an index of 2.6. 

9,790 boys completed 30,117 equated 
courses in Mathematics for an index of 
AL. 

In every group of 100 seniors, girls and 
boys 

2 did not electe a mathematics course 
3 completed 1 year of mathematics 

14 completed 2. years of mathematics 

29 completed 2% years of mathematics 

20 completed 3 years of mathematics 

13 completed 31% years of mathematics 

16 completed 4 years of mathematics 

2 completed an advanced course in 
mathematics. 


5. New York City seniors are going to Col- 
lege in large numbers. 

7 out of every 8 senior boys and almost 
4 out of every 5 senior girls in the college 
preparatory curriculum indicated their in- 
tention to enter college. 

5,839 or Approximately 42 per cent of 
the Senior Boys and Girls in the Academic 
and Technical Curricula Who Were Going 
to College Indicated a Desire to Specialize 
in a Science Field. This Number Was Made 
Up of 1,232 or 23 per cent of the Senior 
Girls and 4,607 or 54 per cent of the Senior 
Boys. 

Engineering was the most popular 
career for senior boys with pure science 
ranking a close second. 

Pure science ranked first with the senior 
girls with nursing second. 

Only 3.2 per cent of the senior girls and 
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1 per cent of the senior boys were interested 
in teaching science or mathematics. 


6. The election of 3 to 4 years of Science 
stimulates the election of Mathematics 
and interests students in scientific careers. 
(This part of the study was made on a 

selected group of 1,439 or 24.6 per cent of 

the seniors in the academic and technical 
curricula who were going to specialize in 
science and elected biology, chemistry or 

physics and/or any combination of the 3 

sciences. ) 

135 or 9 per cent completed 2 years of 
science * 

529 or 37 per cent completed 3 years of 
science * 

775 or 54 per cent completed 4 years of 
science * 


The number who completed 3% to 4 
years of mathematics increased directly 
with the number of years of science studied, 
from 3 per cent with 2 years of science * 
to 17 per cent with 3 years of science * 
and to 29 per cent with 4 years of science.* 


Only Slightly More Than 50 per cent of 
the Seniors Who Completed 4 Years of Sci- 
ence * Also Completed 4 Years of Mathe- 
matics. 


1,067 or 74 per cent of the seniors were 
planning for careers as scientists or en- 
gineers. A study of the number of science 
courses completed by them revealed 

80 completed 2 years of science * 
352 completed 3 years of science * 
635 completed 4 years of science * 

These figures indicate that the probability 
of the selection of careers as scientists and 
engineers increases in the ratio of 1 to 4 
to 8 with the completion of 2, 3 and 4 years 
cf science respectively. 

7. The three Science High Schools in New 
York City are making a unique contribu- 
tion toward increasing the science man- 
power in the United States. 

The science high schools contained 2,529 


* Includes one year of mandated general science. 
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or 15.3 per cent of the seniors enrolled in 
all of the academic high schools. Only the 
Bronx High School of Science is coeduca- 
tional. 

The Seniors in These 3 Science High 
Schools Accounted for 8.3 per cent of the 
Biology 23.1 per cent of the Chemistry, 
35.2 per cent of the Physics and 99 per 
cent of the Advanced Science Studied by 
Students in the College Preparatory and 
Technical Courses in All 55 Academic High 
Schools in New York City. 


The elective sciences completed in the 3 
schools revealed: 


BHSS#+ BT S 

Boys Girls Boys soys 

Biology 100 % 100 % 82% 47 4% 

Chemistry 100 % 985% 996% 100 % 

Physics 98.4% 990% 940% 100 % 
Advanced 

science 74.5% 76.9% 43.5% 71.3% 


+BHSS—Bronx High School of Science. 

BT —Brooklyn Technical High School. 

S —Stuyvesant High School. 

The elective courses in mathematics com- 
pleted by the seniors in these schools re- 
vealed : 

BHSS# BT S 
Boys Girls Boys Boys 
Trigonometry 100 % 98.0% 99.0% 94.3% 
Advanced 


algebra 87.0% 70.6% 798% 74.7% 
Solid geometry 64.0% 22.8% 55.3% 51.2% 
Advanced 

mathematics 10.4% 9.6% 5.3% 11.0% 


A comparison of the percentages of 
seniors in the science high schools with 
those in all of the academic high schools 
who indicated an intention to go to college 
and then specialize in science revealed: 


Science All Academic 
High Schools High Schools 
fjoys Girls Boys Girls 
Going to college 93.2 98.5 87.5 78.3 
Careers in science 82.0 61.3 53.8 23.4 


The percentage of girls at the Bronx 
High School of Science, who indicated a 
desire to specialize in science, was nearly 
three times the percentage of girls for the 
city as a whole who were looking toward 


careers im science. 
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CONCLUSIONS 


The study suggests five courses of ac- 
tion. Supporting data can be found in the 
body of the ensuing report and in the sta- 
tistical data in the exhibits and tables in 
the appendix. (Appendix is not included 
in this article. ) 


1. The institution of comprehensive educational 
and vocational guidance programs, staffed with 
trained guidance counselors, is urgently needed. 
An adequate testing service to identify the very 
able students, their aptitudes and interests, should 
be an important phase of such a program. 

2. Homogeneous grouping of students with spe- 
cial interests in, and aptitudes for, science and 
mathematics is highly recommended. This group- 
ing can take place in special classes in high 
schools and in special science high schools. 

3. Serious attention should be directed toward 
the possibilities of scientific careers for girls. 
Effective guidance in this area is likely to pay 
rich dividends. 

4. The academic and technical high school 
diplomas should require a minimum of 3 years 
of science and 3 years of mathematics for all 
college preparatory students. The sampling of 
courses in science and mathematics engenders an 
interest in these fields and leads to specialization 
in the science areas. 

5. A corps of well-trained highly professional 
and interested teachers of science and mathe- 
matics must be recruited and maintained. These 
teachers are the key to the solution of the man- 
power problem because they are the catalyst that 
discovers interests and then transforms the speci- 
fied raw material in the classroom into the finished 
scientist, engineer and teacher. Such teachers can 
be obtained if the community accords them the 
high status which they so richly deserve and pays 
them accordingly. 


A spot check of data, not included in this 
report, shows an urgent need for the edu- 
cation and guidance of highly capable mem- 
bers of minority groups. Because of 
economic and social considerations, stu- 
dents in this category appear to lack the 
necessary motivation for a college educa- 
tion. 

This study reveals that 5.004, or 38.8 per 
cent of the academic students and 835 or 
90.6 per cent of the technical students were 
planning careers in science. This group 
constituted 42 per cent of the senior boys 
and girls in the academic and _ technical 
curricula who were going to college. If 
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only half of them undertake scientific 
careers, the 1956 senior class should pro- 
duce approximately 2,500 scientists, en- 
gineers and other workers in science fields. 
Since New York City has about 5 per cent 
of total population, and assuming that the 
same percentage of students are specializing 
in science in other parts of the United 
States, about 50,000 scientists, engineers 
and others in science fields will graduate 
from college in 1960. This number can be 
expected to increase considerably because 
of higher enrollments in the high schools 
due to increases in population growth. 

The final solution of the problems will 
require the coordinated efforts and cooper- 
ation of teachers, school leaders and admin- 
istrators, industrialists, and statesmen if we 
are to maintain our position of leadership 
in the civilized world. 


INTERPRETATION OF STATISTICAL DATA 


i. What proportion of the senior boys and 
girls were enrolled in the academic, tech- 
nical, general and commercial curricula 
in the academic high schools? 


There are 55 academic high schools in 
New York City. Three of them are all- 
boys and three are all-girls schools. 

The 1956 senior class in the academic 
high school division contained 27,756 stu- 
dents who answered the questionnaire. The 
number represented the entire class. This 
class contained 12,676 boys and 15,080 
girls. They were registered in 4 curricula, 
15,460 or 55.7 per cent in the academic cur- 
riculum, 1050 or 3.8 per cent in the tech- 
nical, 6,553 or 23.6 per cent in the general 
and 4,693 or 16.9 per cent in the commer- 
cial curriculum. . 

These figures indicated that 6 out of 10 
of the seniors were enrolled in the academic 
and technical curricula which specifically 
prepare students for admission to colleges 
and universities. The general and com- 
mercial curricula are designed to meet the 
needs of students who will, with few excep- 
tions, terminate their formal education im- 
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mediately after graduation from high school. 

Although the girls outnumber the boys in 
the senior class, the college preparatory 
academic curriculum contained more boys 
than girls, 56.5 per cent to 43.5 per cent 
respectively. Only boys are registered in 
the technical curriculum in the academic 
division. The combined total of boys in 
both the academic and technical courses 
was 9,790. This number represented 77.2 
per cent of all the boys in the 1956 class. 
The 6,720 girls in the academic course 
represented less than half or 44.6 per cent 
of the total number of girls in the class. 
These figures reinforce strikingly the dif- 
ferences in outlook between large groups 
of girls and boys. The desire for a college 
education is apparently not as strong among 
girls as among boys. 

The combined total of 16,510 senior boys 
and girls in the academic and technical cur- 
ricula constitutes the group in the 1956 
senior class from which the future scientists, 
engineers and other scientific personnel will 
be drawn. This is the group upon which 
the major attention of the study is focused. 
The need for an intensive guidance program 
designed to encourage capable girls to en- 
ter college is clearly necessary if we are to 
increase the supply of future scientists, en- 
gineers, and science and mathematics 
teachers. 


II]. How many senior boys and girls elected 
science courses and in which years did 
they elect them? 


New York State mandates General Sci- 
ence in the 7th, 8th and 9th years. General 
Science is usually studied twice a week in 
the 7th year, three times a week in the 
8th year, and five times a week in the 9th 
year. It is possible to substitute a year of 
a specialized science, such as Earth Science 
or Industrial Processes for 9th year Gen- 
eral Science if the needs of the students 
make the substitution desirable. All science 
courses are elected beyond the 9th year. 
The only exceptions are found in the three 
science high schools in New York City 
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where particular curriculum requirements 
include training in the basic sciences and 
mathematics. 

The 27,756 seniors studied a 9th year 
science, either General Science or another 
science as indicated above. Thereafter 21,- 
177 or 76.3 per cent of the seniors elected 
Biology, 11,453 or 41.3 per cent elected 
Chemistry, 7,299 or 26.3 per cent elected 
Physics, 3,018 or 10.1 per cent elected 
Earth Science and 1,553 or 5.6 per cent 
elected an advanced course in science. 
These courses are designed for the college 
preparatory group. 

Other science courses, for use above the 
9th year, have been prepared to meet the 
needs of students who are not headed for 
college. Most of them are found in the 
general and commercial curricula. In this 
group 204 or 0.9 per cent elected General 
Biology, 1,423 or 5.4 per cent elected 
Applied chemistry, 331 or 1.2 per cent 
elected Applied Physics and 184 or 0.8 per 
cent elected a related science. 

The data indicated that 22,514 or 81.1 per 
cent of the 1956 senior class in the academic 
high schools elected a science course in the 
10th year, 13,727 or 49.5 per cent elected 
a science course in the llth year, and 
10,189 or 37.5 per cent elected a science 
course in the 12th year. The greatest drop 
in the numbers electing science courses 
takes place at the end of the 10th grade. 
At this juncture, the election of an addi- 
tional science course brings the student into 
the physical science field—and hence he 
may elect to take Chemistry, Physics or 
Earth Science. One-half of the students 
surveyed failed to enroll in a course in the 
physical sciences in the 11th year and al- 
most two-thirds of the seniors took no 
science in the 12th year. These are the 
courses which would enable a student to 
determine for himself whether he possesses 
the interest and ability to seek a career 
in a scientific field. These are also the 
courses for which mathematics courses are 
necessary prerequisites. 


In order to bring the picture into still 
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clearer focus the tabulation was further 
broken down into boy and girl students. It 
was found that 74.4 per cent of the girls 
elected a science course in the 10th year. 
The number electing further science courses 
dropped sharply in the 11th year to 27.8 
per cent and slid off still more to 17.4 per 
cent in the 12th year. These percentages 
indicate that only one senior girl in every 
four elected a physical science in the 11th 
year and only one in six elected a physical 
science in the 12th year. A long cherished 
myth, that the physical sciences are too dif- 
ficult for girls, still exists in spite of the 
overwhelming evidence to the contrary. The 
lack of adequate guidance is clearly demon- 
strated. 

As would be expected the boys show up 
much better. The data showed that 89.2 
per cent of the boys elected a science in the 
10th year. This number dropped to 75.3 
per cent in the 11th year and to 61.3 per 
cent in the 12th year. These figures point 
up the marked differences in the election of 
physical sciences between boys and girls. 
There is no sharp drop when it comes to 
the election of a physical science by the 
boys in the 11th year as was the case for 
the girls. \We know that there is no tradi- 
tion against the study of the physical sci- 
ences where the boys are concerned. 

The 27,756 seniors elected a total of 
46,642 science courses in grades 10, 11 and 
12. The number of courses indicate that 
the average senior elected 1.7 science 
courses which may be designated as the 
science index for the 1956 senior class for 
grades 10 to 12. If the science index is 
computed for girls and boys separately we 
find that it is 1.2 for the girl and 2.2 for 
the boys. These indices signify that the 
average senior boy elected two science 
courses as against one for the average girl 
in years 10 to 12. This denotes that the 
average boy elected a physical science in 
addition to a biological science whereas the 
average girl only elected a biological sci- 
ence. Since general science is mandated 
in the 9th year, the science index for the 


four years of high school becomes 2.7. 
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The data also revealed the grade level at 
which students took the major science 
courses. The figures show that 93.7 per 
cent of those who elected Biology did so 
in the 10th year. Chemistry was elected 
by 62.9 per cent of the 1956 seniors in 
their 11th year and Physics by 56.7 per 
cent in the 12th year. In New York City, 
therefore, most students elect Biology in the 
10th year, Chemistry in the 11th year and 
Physics in the 12th year and this is in 
apparent agreement with the grade place- 
ment of these courses in the rest of the 
country. 


III. Science Courses Completed by the 1956 
Seniors in the Academic and Technical 
Curricula 


Published statistics on the election of 
science often do not take into account the 
fact that only some of the students are pre- 
paring to go to college. To determine the 
effectiveness of a science program for the 
production of future scientists and engi- 
neers, it is necessary to consider those stu- 
dents who are enrolled in the academic 
and technical courses only. Courses that 
are desirable for academic and _ technical 
students are not the courses to be recom- 
mended for the general and commercial 
students. Nationally published statistics 
very often fail to take these differences 
into account. 

An analysis of the number of science 
courses completed by the 16,510 seniors in 
the academic and technical curricula, re- 
vealed that 98.7 per cent continued their 
study of science beyond the mandated gen- 
eral science in the 9th year and completed 
2 years of science. Thereafter, 13,159 or 
79.8 per cent continued and completed a 
three year science sequence. It was also 
discovered that these boys and girls studied 
both a biological and a physical science. It 
was further found that 6,875 or 41.6 per 
cent continued and completed a four year 
science sequence and 9 or 0.05 per cent 
completed a six year science sequence. 

The various combinations of science 


courses, completed by these seniors, were 
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also investigated. Of the 3,117 or 18.9 
per cent of the seniors who completed two 
years of science, 2,959 or 94.9 per cent 
studied the combination general science 
and biology. Almost three-fourths of them 
were girls. 

There were 6,284 or 38.1 per cent of the 
seniors who completed three-year science 
sequences. The most popular sequence, 
general science, biology and chemistry was 
elected by 3,334 or 53.1 per cent of the 
seniors. The next in popularity was general 
science, biology and earth science which 
was elected by 1,108 or 17.6 per cent of 
the seniors. The third on the list in point of 
numbers was the sequence, general science, 
chemistry and physics which was elected 
by 781 or 124 per cent of the seniors. 
There were 12 other possible combinations 
which were elected by one to 554 seniors. 
The seniors in this group were made up 
of 2,884 girls and 3,400 boys. 

The girls outnumbered the boys in the 
selection of 3 of the combinations of general 
science with biology and chemistry, biology 
and applied chemistry and biology and re- 
lated science. The boys outnumbered the 
girls in the other 12 combinations. The 
greatest difference between the sexes oc- 
curred in the 5 combinations containing 
physics which were composed of 199 girls 
and 1,159 boys. 

There were 5,758 or 34.8 per cent of the 
seniors who completed 4 science courses. 
This group contained 1,126 girls and 4,632 
boys. These students elected 26 possible 
combinations. Only three combinations 
contained more than 4 per cent of the stu- 
dents in this group. The three, four-sci- 
ence sequences were combinations of 
general science with biology, chemistry and 
physics with 3,515 or 61.0 per cent of the 
seniors, chemistry, physics and an advanced 
science with 1,019 or 17.7 per cent and 
biology, chemistry and earth science with 
551 or 9.8 per cent of the group. 

It is interesting to note that 727 or 64.5 
per cent of the girls in this group elected 
the four-year science sequence, general sci- 


ence, biology, chemistry and physics and 
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that they were able to complete that se- 
quence in 45 out of the 48 academic high 
schools which enroll girls. 

In the group which elected five-year 
science sequences were found 1,108 seniors, 
232 girls and 876 boys. In all they repre- 
sented only 6.8 per cent of the academic 
and technical course seniors. 

The data indicated that 180 girls or 77.6 
per cent of the girls who completed 5 science 
courses in high school selected the combina- 
tion general science, biology, chemistry, 
physics and advanced science. They were 
distributed among 12 academic high schools 
with 150 or 83.3 per cent of them coming 
from one school, the Bronx High School 
of Science. 

The boys were concentrated in two com- 
binations, 198 or 22.6 per cent completed 
the combination general science, biology, 
chemistry, physics and earth science and 
639 or 72.9 per cent completed the five year 
unit, general science, biology, chemistry, 
physics and advanced science. The boys in 
the former combination were scattered 
through 31 academic high schools with the 
highest number, 30, coming from Jamaica 
High School. The boys in the latter com 
bination came from 16 high schools with 
527 or 82.5 per cent of them concentrated 
in two science high schools, 159 from 
Stuyvesant High School and 368 from the 
Bronx High School of Science. 

The data revealed that 9 of the 1956 
seniors completed six years of science in 
high school. 

The data examined in this section of the 
report revealed that 13,159 seniors, or 79.8 
per cent of the entire academic and tech- 
nical group, completed from 3 to 6 years 
of science during their stay in high school. 
This signifies that 4 out of every 5 of the 
1956 senior class in the academic and 
technical curricula offered 3 or more science 
units toward graduation. 


g 
IV. How many mathematics courses did 
the senior boys and girls complete 


There are no mandated courses in mathe- 


matics in 52 out of the 55 academic high 
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schools. In the 52 schools, virtually all 
senior students in the three academic sci- 
ence high schools complete three years of 
mathematics. All mathematics courses are 
elected by the students who take them. In 
the entire 1956 senior class, 24,299 or 87.5 
per cent of the students elected one or more 
mathematics courses while the remaining 
3,457 or 12.5 per cent of the students elected 
none. The students in the science high 
schools are considered separately in Part 
VIL. 

The mathematics data revealed a wide 
variation in the election of courses within 
each division and among the division. In 
the academic division 15,123 or 98.9 per 
cent of the 15,460 students elected algebra. 
Of this number nearly all, 14,598 or 94.4 
per cent continued their study of mathe- 
matics with geometry. For many students 
geometry completed a two year unit in 
mathematics for graduation. At this junc- 
ture 2,340 dropped out of the mathematics 
department and 79.3 per cent continued 
with intermediate algebra. Many students 
elected intermediate algebra to fulfill college 
admission requirements in mathematics. 
The number who elected the next higher 
mathematics course, trigonometry, reflected 
the first major drop in the election 
of a mathematics course. The percentage 
dropped to 48.1 per cent for the students 
who elected trigonometry and thereby com- 
pleted a three year sequence in mathematics. 
The number who elected advanced algebra 
fell to 4,328 or 28 per cent and only 2,456 
or 15.9 per cent completed solid geometry. 
The above figures revealed that, among 
every 100 seniors in the college preparatory 
group, 79 completed a two year unit, 48 
completed a three year unit and only 16 
completed a four year unit in the mathe- 
matics department. These figures have a 
direct bearing upon the election of the 
physical sciences. Students who think that 
3 or more years of mathematics are too 
difficult are apt to feel the same way about 


the physical sciences, especially physics. 


[VoL. 42, No. 3 


The mathematics index * for the academic 
group was 1.8 and indicated that the aver- 
age academic student elected between 11% 
and 2 years of mathematics in grades 10 to 
12. This showing is exceptionally good. 

The study revealed that a little less than 
50 per cent of the general and commercial 
students elected algebra and this figure 
dropped to the vanishing point for the 
other standard mathematics courses. On 
the other hand 1,795 or 27.4 per cent of the 
general students completed a 9th year and 
817 or 12.5 per cent of them also completed 
a 10th year of related mathematics. In the 
case of the commercial students 1,003 or 
32.6 per cent of them completed a 9th year 
and 341 or 11.1 per cent also completed a 
10th year of related mathematics. These 
related mathematics courses are designed 
specifically for terminal students and we 
can expect the numbers electing them will 
increase materially in the future. The 
standard mathematics courses do not meet 
the needs of these groups of youngsters 
numbering 11,246 or 40.5 per cent of the 
senior class. 

The mathematics indices for these groups 
were 0.6 and 0.3 respectively. They sig- 
nify that the average student in the general 
and commercial courses did not complete 
a full year of mathematics in grades 10 to 
12. 

An analysis of the mathematics data in 
order to compare the mathematics index 
for the entire senior class with the cor- 
responding science index obtained in Part 
[1 showed 1.3 for mathematics as compared 
to 1.7 for science. 

These indices established the close cor- 
relation between mathematics and science. 
From a spot check of the index cards, | 
believe it is quite safe to conclude that 
mathematics and science are elected by the 
same students. It follows that good guid- 
ance for the science fields must necessarily 
encourage the study of mathematics. The 

* Mathematics index is the number of mathe- 


matics courses completed by a group of students 
divided by the number of students in the group. 
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lugher science index indicates that many of 
the students who elected science did not 
elect mathematics. 

A study of the election of mathematics 
courses by girls and boys separately was 
also undertaken. It was found that most 
of the girls elected subjects outside of the 
mathematics department. An analysis of 
the data revealed that 81.4 per cent of all 
of the senior girls elected mathematics. 
Among the 15,080 senior girls who did, 
10,225 or 67.8 per cent completed algebra 
and 6,810 or 45.2 per cent completed 
geometry. The number dropped to 5,076 
or 33.6 per cent for intermediate algebra, 
to 2,400 or 15.9 per cent for trigonometry, 
to 1,016 or 6.7 per cent for advanced 
aigebra, to 394 or 2.6 per cent for solid 
geometry, and to 38 or 0.6 per cent for 
advanced mathematics. The data showed 
that for every one hundred senior girls, 68 
studied algebra, 45 studied geometry and 
thus completed two units in mathematics, 
34 completed 2% units, 16 completed 3 


A 


units, 7 completed 3% units and only 3 
completed 4 units in mathematics. 

An analysis of the academic group 
alone, which contained most of our very 
best senior girls, also disclosed that most 
of these senior girls took the minimum 
amount of mathematics to enable them to 
qualify for admission to college. The data 
showed that 6,557 out of 6,720 or 97.6 per 
cent of the academic girls elected algebra, 
6,262 or 93.2 per cent elected geometry and 
completed a two year unit in mathematics. 
Of this number 5,002 or 74.4 per cent con- 
tinued with intermediate algebra. Less 
than half of these, 2,382 or 35.4 per cent 
elected trigonometry and thus completed a 
three year sequence in mathematics. Less 
than half of them 1,014 or 15.1 per cent 
elected advanced algebra and less than half 
of the 1,014, 394 or 5.9 per cent elected 
solid geometry and thereby completed four 
years of mathematics. Here again, after the 
fulfillment of college entrance requirements, 
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there followed a steep decline in enroll- 
ments in mathematics courses as shown by 
the small percentage of girls who elect trigo- 
nometry and the other mathematics courses 
that follow. 

An analysis of similar data for the aca- 
demic senior boys revealed a significant 
difference between the sexes with respect 
to the election of mathematics. Of the 
8,740 academic boys in the senior class, 
8,566 or 98 per cent elected algebra and 
8,336 or 95.4 per cent completed geometry. 
Thereafter 7,256 or 83 per cent elected 
intermediate algebra and thus completed 
college entrance requirements. At this 
point the difference between the sexes be- 
came more pronounced. Although slightly 
more than 2,000 dropped mathematics, 
5,056 or 57.8 per cent did continue 
and elected trigonometry and thus com- 
pleted a three year unit. Thereafter, 3,314 
or 37.9 per cent elected advanced algebra 
and 2,062 or 23.6 per cent of the academic 
senior boys completed solid geometry and 
a four year sequence in the mathematics 
department. These percentages are much 
higher than those quoted in the public 
press. 

The majority of our academic senior 
boys completed three years of mathematics 
and almost one out of every four completed 
four years of mathematics. By comparison 
only a little better than one-third of the 
academic senior girls completed three years 
of mathematics and less than one in six 
completed four years of mathematics. The 
present trend toward integrated 11th year 
inathematics will undoubtedly compel a 
higher percentage of college bound stu- 
dents to complete 3 years of mathematics. 

The mathematics index for the senior 
academic boys and girls for years 10 to 12 
is 2.0 and 1.6 respectively. These indices 
showed that the average boy studied 2 full 
years of mathematics after taking one year 
of algebra and his girl counterpart studied 
1% years of mathematics after one year 


of algebra. 
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V.a.How many senior boys and girls 
planned to go to college? 
b.How many of the _ college-bound 
senior boys and girls planned to enter 
the science professions? 


Most of the students in the 1956 class 
who were enrolled in the academic and 
technical course divisions were looking for- 
ward to a college education. In the aca- 
demic course division 12,905 or 83.5 per 
cent of the 15,460, who reported, said they 
were planning to enter college. In the 
technical course division, 922 or 87.8 per 
cent of the 1,050, said they were going to 
college. Only 14.8 per cent of the general 
course students, 971, out of 6,553, planned 
to enter college. The percentage for the 
commercial students was slightly higher 
since 735 or 15.7 per cent of the 4,693 
students indicated they were planning to 
do the same. Taking the class as a whole, 
15,533 or 55.9 per cent of the 1956 senior 
class expected to enter college. The above 
figures were also analyzed separately for 
boys and for girls. 

The data revealed that 41.2 per cent of 
the senior girls and 73.6 per cent of the 
senior boys planned to go to college. The 
figures for the academic and_ technical 
course curricula have a greater bearing 
upon the manpower problem. They indi- 
cate that approximately six out of every 
eight girls in the academic course, 78.3 per 
cent, and seven out of every eight boys 
in the academic, 87.5 per cent, and techni- 
cal courses, 87.8 per cent, were planning 
to continue their education in college. 
These figures contradict widely published 
figures that only 50 per cent of the stu- 
dents, qualified to attend college, actually 
do so. 

The original questionnaire at this point, 
asked each student, who planned a career 
itt science, to indicate which field of sci- 
ence he was considering. Five fields were 
mentioned—scientists, engineers, science 
teachers, mathematicians and mathematics 


teachers. Because of the “write-ins” four 
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additional fields were tabulated—techni- 
cians, nurses, doctors and dentists. An 
analysis of the replies indicated that 5,004 
or 38.8 per cent of the seniors in the aca- 
demic curriculum were interested in a sci- 
entific career. This remarkable showing 
proved that high school students were be- 
coming conscious of the excellent oppor- 
tunities to be found in scientific careers. 
The largest percentage of students in this 
group, 29.7 per cent out of the 38.8 per 
cent, expected to become scientists or engi- 
neers. The remainder was divided among 
the seven other categories. 

Nine out of every ten students in the 
technical curriculum expected to specialize 
in science. Among them 679 or 73.6 per 
cent were planning careers in engineering. 
This figure points up the great contribu- 
tion of the Brooklyn Technical High School 
in these critical times. This school, alone, 
accounted for 1,005 of the 1,050 students 
enrolled in technical courses in the Aca- 
demic High School Division. 

The lure of a scientific career carried 
over into the general and commercial course 
divisions. Among the general students 168 
or 17.3 per cent stated that they expected 
to seek a career in science. In this group 
6.7 per cent indicated they were interested 
in becoming technicians and nurses, and 
9 per cent stated they wished to become 
scientists or engineers. In the commercial 
group, as could be predicted, only 29 or 
3.9 per cent were interested in a career in 
science. Such interest on the part of 
general and commercial students could be 
channeled, through good guidance, into our 
2-year post high school technical schools. 
Most of these students do not possess the 
background upon which a successful career 
as a scientist or engineer could be built. * 

An analysis of the data highlighted the 
greater interest of boys than girls in scien- 
tific careers. However, there were four 
significant exceptions. Girls, both numeri- 
cally and percentage-wise, exceeded the 
boys in categories which were concerned 


with teaching science and mathematics and 
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with becoming mathematicians and of 
course, nurses. Teaching holds financial 
inducements for girls. This is not the case 
for boys, who will command higher salaries 
in industry than girls. The higher per- 
centage of girls selecting careers in nursing 
was expected. It was surprising however 
to find a much higher percentage of girls 
than boys interested in pure mathematics. 
This may have been due to the feeling 
among girls that a career in the field of 
mathematics would not require the physical 
exertion demanded of scientists in labora- 
tories and industrial organizations. There 
may have also been implied a realization 
that the girl in the field of mathematics 
can do as well as the boy. 

The data revealed that in the academic 
course division one out of every two senior 
boys who prepared for college, was inter- 
ested in a scientfic career. Nine out of 
ten boys in the technical course division 
were similarly interested. These data are 
extremely significant and indicate the ex- 
ceptionally large number of college prepara- 
tory students in N. Y. C. who are embark- 
ing upon careers in scientific fields. These 
data contradict frequently published asser- 
tions that the high school youth of today is 
not interested in a scientific career. The 
figures also prove that the 1956 senior boys 
in the academic and technical course divi- 
sions in N. Y. C. were preparing to meet 
the needs of our nation for scientifically 
trained personnel. The figures also reflect, 
1 believe, the high caliber of science instruc- 
tion in New York City high schools. 


VI.The effect of the election of science 
and mathematics courses upon the 


selection of a career in a scientific field. 


High school science teachers have be- 
come accustomed through the years to 
listen to college professors complaining 
about the “poor” preparation of the stu- 
dents who elected science in the high 
schools. These professors have also re- 
marked that it would be better for the child 
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if the teaching of science were left to them. 
On the other hand many practicing scien- 
tists and engineers working in industry and 
research institutions today have acknowl- 
edged the role played by the high school 
science teacher in starting them on their 
careers. This phase of the study was an 
attempt to determine whether the election 
of science and mathematicians had a bear- 
ing upon the selection of a scientific career. 

The study was limited to those seniors 
in the academic and technical courses in 
grades 10 to 12 who, in addition to the 
completion of 9th year general science, 

A. Elected 
. biology or chemistry or physics, only, 


. biology and chemistry or biology and 
physics or chemistry and physics only, or 


Nu 


3.the sequence, biology, chemistry and physics 
B. With 
1 year, 2 years, 2% years, 3 years, 3% years 


or 4 years of mathematics, and 

C. Selected a Career in Science as a (an) 
scientist, engineer, science teacher, mathe 
matician, mathematics teacher, technician, 
nurse, doctor or dentist. 

In the preceding section we found that 
5,004 or 38.8 per cent of the academic 
course seniors and 835 or 90.6 per cent 
of the technical course seniors, making a 
total of 5,839 students or 42.2 per cent of 
both groups, were looking forward to 
careers in scientific fields. Because this 
phase of the study was limited to the above 
7 combinations of science sequences the 
number of students involved were only 
1.439 or 24.6 per cent of the students in 
the academic and technical course divisions 
who indicated they were going to specialize 
in science. 

The study indicated that 135 of these 
students elected only one of the three single 
sciences, 529 elected one of the three com- 
binations of 2 sciences and 775 elected a 
three science sequence. These figures 
showed that 4 times as many students 
elected a two year sequence in grades 10 
to 12 than elected a single science and 
6 times as many elected a three year se- 


quence than elected a single science. 
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The data brought out the prefer- 
ences for careers in the scientific fields. 
The preferences could be arranged in a 
table of descending order with scientists 
on the top and technicians on the bottom 
of the following list: 


1. Scientists 618 or 42.9% 
2. Engineers 449 or 31.2% 
3. Nurses 117 or 8.1% 
4. Doctors 74 or 5.1% 
5. Mathematics teachers 59 or 4.1% 
6. Science teachers 40 or 2.8% 
7. Mathematicians 36 or 2.5% 
8. Technicians 33 or 2.3% 
9. Dentists 13 or 0.9% 


This indicates that the shortage of scientists 
and engineers is influencing many of our 
seniors. The attractiveness of careers in 
nursing and in medicine is also brought 
out. Teaching of mathematics and science 
follows next in order with mathematicians 
and technicians close behind. Dentists are 
en the bottom of the list. 

A study of data not included in this 
section showed that, if, the number electing 
4 sciences in grades 10 to 12 was taken 
into account, the relative standing of the 
careers in the above list changed slightly 
and the list read (1) scientists, (2) engi- 
neers, (3) doctors, (4) nurses, (5) mathe- 
matics teachers, (6) science teachers, (7) 
dentists, (8) mathematicians, and (9) 
technicians. 

An analysis of the careers standing 3 to 
9 on the first list indicated that the majority 
of prospective mathematicians and mathe- 
matics teachers elected 314 and 4 years of 
mathematics. At the same time these two 
groups elected less than 3 years of science 
in grades 10 to 12. The majority of pros- 
pective science teachers, doctors and den- 
tists elected 3 years of science in grades 
10 to 12 and elected 3 or fewer years of 
mathematics. The majority of would-be 
technicians and nurses elected two years 
of science and less than 3 years of mathe- 
matics. 

A study of the seniors who decided upon 
careers as scientists and engineers revealed 
that the majority of them elected three 
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years of science in grades 10-12. Since 
each senior studied general science as a 
required subject in the 9th year the ma- 
jority of the above seniors completed 4 
years of science. 

The number of future scientists who 
elected 2% and 3 years of mathematics was 
approximately equal to those who elected 
3¥%4 and 4 years of mathematics. The ma- 
jority of engineers elected 31% and 4 years 
of mathematics. These figures prove that 
the prospective engineers elected more 
mathematics than did the scientists. This 
revealed considerable ignorance of the role 
of mathematics as an indispensable tool of 
both the scientist and the engineer. This 
fact was further established by an analysis 
of the number of prospective scientists who 
elected only algebra and geometry. This 
number was 56 or 9 per cent of the total. 
When the number completing intermediate 
algebra was added, the total became 184 or 
29.8 per cent. These students were not ade- 
quately prepared to pursue a_ scientific 
career in college. The need for more and 
better guidance was apparent. 

This study also revealed that 38.2 per 
cent of the prospective scientists and 55.1 
per cent of the prospective engineers failed 
to sample the three major science areas, 
biology, chemistry and physics in high 
school although they were aiming to spe- 
cialize in the field of science. With the 
interrelationship of science becoming more 
apparent each day, our future science spe- 
cialists should be encouraged to sample the 
3 fundamental branches of science, biology, 
chemistry and physics. 

The study demonstrated that students 
who aimed for careers as scientists, engi- 
neers, physicians, science teachers and den- 
tists showed a tendency to elect three or 
more years of both science and mathematics 
in grades 10 to 12. It was difficult to 
determine which was the cause and which 
was the effect. Do students at the 9th 
and 10th year levels become interested in 
scientific careers and therafter select major 
sequences in science and mathematics or 
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do students who major in science and 
mathematics learn to like the areas and 
then elect to pursue careers in the field 
of their major interest? The experience 
of the writer tends to favor the latter line 
of reasoning. It therefore becomes impor- 
tant to encourage all of our good students 
to study science and mathematics in grades 
10 to 12 in order for them to determine 
whether they possess the interest and ability 
to seek careers in the scientific fields. 


VII. The contributions of the specialized 
high schools. 


The New York City Board of Educa- 
tion maintains three science high schools. 
Admission is by examination only. These 
schools are organized to encourage the 
youth of high ability to specialize in science. 
Two of the high schools, Brooklyn Tech- 
nical and Stuyvesant admit only boys. The 
Bronx High School of Science is coeduca- 
tional. Stuyvesant and Bronx Science are 
academic high schools. Brooklyn Technical 
offers only a technical diploma. 

The Bronx High School of Science had 
509 boy and 197 girl seniors. The Brook- 
lyn Technical High School had 1,005 senior 
boys. The Stuyvesant High School had 
818 senior boys. 

The 2,529 seniors in the 3 high schools 
represented 15.3 per cent of the academic 
and technical course students in the June 
1956 senior class. 

A study of this special group of seniors 
was made to determine to what extent these 
three high schools were contributing toward 
the objectives of this investigation. 

The data showed that the 3 science high 
schools, representing 15.3 per cent of the 
June 1956 Academic and Technical seniors, 
accounted for 8.3 per cent of the biology, 
23.1 per cent of the chemistry, 35.2 per 
cent of the physics and 99.0 per cent of the 
advanced science elected by all of the aca- 
demic and technical seniors. 

The data indicated that 97.6 per cent of 
the seniors in the three science high schools 
completed 3 years of mathematics and 53.2 
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per cent of them completed 4 years of 
tiathematics. The corresponding figures 
for all academic and technical seniors were 
51.3 per cent and 18.3 per cent respectively. 
These seniors accounted for 64.2 per cent 
of those who elected an advanced course in 
mathematics. It is difficult to explain the 
sharp drop in the number that elect a fourth 
year of mathematics. For such students 
advanced algebra and solid geometry should 
not prove difficult. 

This study showed that most of the 
students in the science high schools were 
looking forward to careers in the scientific 
fields. The academic school which ranked 
next in the number indicating a desire to 
follow a scientific career, stood at 56 per 
cent which figure was 16.1 per cent below 
Stuyvesant, 26.8 per cent below the Bronx 
High School of Science and 34.2 per cent 
below Brooklyn Technical High School. 
These figures also reflected the goals of 
these schools. In the Bronx High School 
of Science the number of prospective scien- 
tists was more than double the number of 
prospective engineers. The reverse was 
true in the Brooklyn Technical High School 
where, as would be expected, the prospec- 
tive engineers outnumbered the scientists 
in the ratio of almost 6 to 1. In Stuyvesant 
the number of candidates for both profes- 
sions differed only by 2 per cent. 

Only one senior boy and 6 senior girls 
in the three high schools indicated that 
they wished to become science teachers 
and only 5 of the boys and 7 of the girls 
said they planned to become mathematics 
teachers. These three schools accounted 
for 103 out of the 328 senior boys in the 
55 high schools who decided to become 
doctors and 34 out of the 100 who wished 
to become dentists. The ratio of the pros- 
pective teachers to the prospective doctors 
and dentists in these three schools was 19 
to 145, or nearly 1 to 8, and provided a 
measure of the status of the teaching pro- 
fession in the eyes of these June 1956 senior 
students. 

The study also revealed that 61.3 per cent 
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of the girls in the Bronx High School of 
Science were planning for careers in scien- 
tific fields. Most of them, 45.9 per cent, said 
they had decided to become scientists. Only 
2.1 per cent of the girls reported that they 
were interested in engineering. They also 
differed from the boys in that almost 7 per 
cent of them as compared with only 0.25 
per cent of the boys were interested in 
careers as science and mathematics teachers. 
With the single exception of the boys in the 
Bronx High School of Science, a larger 
percentage of the Bronx High School of 
Science girls were planning to become 
scientists than were found among the boys 
and/or girls in the other 54 high schools 
in New York City, including the other 
two science high schools. These figures 
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revealed that a high percentage of capable 
girls could be interested in_ scientific 
careers. The figures also revealed at the 
same time that the capable girls were not 
interested in engineering. 

A study of this section points up the 
need for investigating the possibilities for: 


1. Increasing the number of students electing 
biology in Brooklyn Technical and Stuyvesant 
High Schools 

2. Introducing earth science into the curriculum 
of the three science high schools 

3. Interesting a larger number of students in 
these schools to become science and mathematics 
teachers 

4. Interesting an additional 10 per cent of 
Stuyvesant’s students to specialize in science 

5. Interesting an additional 20 per cent of the 
girls in the Bronx High School of Science to 
plan careers in scientific fields. 


TRENDS IN CURRICULUM AND IN INSTRUCTION IN THE 
PHYSICAL SCIENCES OF THE SECONDARY SCHOOLS 


Roy C. 


RICE 


Arizona State College, Tempe, Arizona 


LL progress in curriculum revision is 
likely to be gradual, if it is to be con- 
sidered permanent, for any mushroom 
growth is apt to be short-lived. There have 
been certain outstanding motives and phi- 
losphies which have influenced the changes 
in the curriculum offerings in the secondary 
schools of this country. 

During the early days in the colonies it 
was only natural that the dominating in- 
fluence should be religion, for it was the 
freedom of worship that brought many of 
our ancestors to this country. There was 
little change in the curriculum during the 
first century and a half even though there 
was considerable change in the economy, 
the social life, the political beliefs, and the 
educational practices. 

As the coastal regions became inhabited 
and the frontier moved westward, there 
was a replacement of the early type of 
livelihood by trade and commerce. With 
this change came an increase ‘in immigra- 
tion, gradual industrialization, and urbani- 


zation which developed a new political 
spirit. This political motive was dominant 
in the educational development from 1770 
to 1860, and each state was allowed to grow 
according to its own pace and pattern. The 
introduction of new textbooks stimulated 
curriculum development and the addition of 
new subjects for study. 

Between 1860 and 1890 the population 
of the country doubled and there was a 
struggle for the establishment of free public 
high schools, which resulted in the setting 
up of technical and commercial high 
schools. Since 1860 emphasis has been 
placed upon vocational values which have 
brought into focus the utilitarian function 
of the curriculum. During the period from 
1860 to 1920, with the industrialization of 
the nation, attention was brought to bear 
upon the problems of child and woman 
labor, social change, and an elevation in 
the standards of living. With these came 
the kindergarten, the normal school, and 
the scientific movement in education. This 
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PHYSICAL 


latter movement began with the influence 
exerted by the educators who had received 
their advanced training in Germany. It 
was at this time that the high schools in- 
troduced the modern foreign languages and 
the laboratory courses in the sciences. 

The fact that there was little uniformity 
among the subjects taught in the public high 
schools brought about the appointment of 
the famous “Committee of Ten,” Committee 
on Secondary School Studies, by the Na- 
tional Education Association. The report 
of this committee in 1893 started a series 
of different committee studies and the estab- 
lishment of certain standards and principles 
for the high schools. 

Many different studies and surveys have 
been made in an attempt to appraise and 
evaluate the secondary school curriculum 
as a whole and also in several different sub- 
ject matter fields. One of the earliest studies 
which dealt with the field of science was 
published in 1932 by Beauchamp [1] under 
the title Jnstruction in Science. Some of 
the practices which he noted were: a shift 
from the organization of courses in terms 
of topics and sub-topics to organization 
around certain major ideas or concepts; a 
shift from the topical method of develop- 
ment of topics to the problem methods of 
development; a greater emphasis on the 
interpretation of the environment; a wide- 
spread use of illustrative materials. supplied 
by newspapers, magazines, and Government 
bulletins ; the replacement of the use of the 
classroom period for oral recitation by the 
use of the period for supervised study; a 
widespread introduction of materials to 
serve as study guides; an inclusion of a 
greater number and variety of suggestions 
for teaching the more recent courses of 
study ; a marked replacement of individual 
experimentation by teacher and _ pupil 
demonstration in the junior high school; 
and the organization of specialized science 
courses in terms of problems requiring a 
synthesis of the laboratory results and data 
from the textbook. 

In 1932 the Thirty-First Yearbook of 
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the National Society for the Study of Ed- 
ucation [7] set forth a plan for organizing 
the materials for science instruction around 
a group of basic concepts or understandings 
which had been derived from the writings 
of pure scientists. This organization was a 
distinct contribution, but had the limitation 
of viewing science instruction from one 
angle, pure science, without much concern 
for the values of science materials as they 
may help the individual to interpret and ad- 
just himself to the problems of modern 
living. 

The final report of the Science Com- 
mittee of the Commission of the Secondary 
School Curriculum of the Progressive Ed- 
ucation Association [9] entitled Science in 
General Education, published in 1938, 
stated that its survey of trends in science 
teaching reveals that significant reorgani 
zation is taking place as science teachers 
seek to adapt their courses to the changing 
secondary school population and the com 
plex demands of society. This reorganiza 
tion appears to be centered in three types 
of courses, all of which may conceivably 
exist in the same school. First, is the 
Special Field course in physics, chemistry, 
or biology, designed to exploit one of the 
natural sciences for the purpose of general 
education ; second, is the Broad Field course 
which draws material from two or more 
of the natural sciences; and third, the Uni 
fed Core Studies, or Integrating course, 
organized about topics or problems of gen- 
eral student interest and concern, which 
craw material from any subject that can 
serve its purpose. 

Bruner and others |2] in a study based 
largely upon the courses of study published 
between January 1, 1930, and March 31, 
1938, and filed in the depository at the 
Curriculum Laboratory at Teachers Col- 
lege, Columbia University, attempted to 
analyze the subject matter content of 
selected courses in science for grades four 
to twelve. The findings are summarized 


in the following conclusions: 
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(1) Some sequence is being given to science 
materials, especially at the junior high school 
level. 

(2) Practically all courses of study in the in- 
termediate grades and junior high schools are now 
including considerable materials from the fields 
of astronomy and earth science. Practically no 
attention, however, is paid to either astronomy 
or earth science in any of the specialized science 
courses in the senior high schools. 

(3) There is evidence of a general tendency 
for the content of more recent courses in senior 
high school science (namely, physics, chemistry, 
and biology) to be less rigorously confined within 
the limits of these special fields than is the case 
for earlier courses in these same subjects. 

(4) The environmental approach is attempted 
extensively in the selection and organization of 
junior high school science. 

(5) There is some evidence to indicate that 
makers of courses of study are becoming aware 
of the needs and the interests of students of 
science. 

(6) Consumer education received little or no 
attention in the course of study examined. 

(7) The lack of uniformity in the organiza- 
tion and the content in individual courses seems 
to indicate that principles of organization and 
criteria for the selecton of materials have not been 
formulated. 

(8) Some makers of courses of study are 
placing emphasis upon new ways of organizing 
materials. New content is limited in most cases 
to the inclusion of short description of the new 
discoveries of science, usually at the end of the 
book. 

(9) Most of the subject matter suggested 
seemed to have been selected and organized on a 
deductive basis. 


Waters [10] in an article entitled 
“Science Instruction in Schools of the 
Southern Association Study of Secondary 
Schools and Colleges,” states that regional, 
co-operative studies have been numerous 
during the past ten years and have been 
directed toward the development of a more 
functional type of school. Practically all 
of these have professed an interest in the 
needs of youth and the development of 
educational programs which would better 
serve youth and adults in their day-by-day 
living. In Waters’ thirty-three schools, all 
members of the Southern Association of 
Colleges and Secondary Schools, ranging 
in size from fifty-five to 2,000 pupils, with 
approximately one-half of the schools lo- 
cated in the rural areas, or. drawing a 
large part of their enrollment from the 
rural areas, undertook to modify their in- 
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structional programs in such manner as to 
provide for desirable outcomes which were 
not then achieved by their schools. 

The Commission on Curriculum Prob- 
lems and Research worked with these 
schools through (1) summer conferences, 
(2) staff work in the schools during the 
school year, (3) local conference work- 
shops conducted by colleges and universi- 
ties in co-operation with the school and 
staff of the study. 

Improvements of the social and economic 
factors operative in some of the schools 
and communities engaged in the study 
were: 

1. The care of health needs, 

a. Every child was examined for intestinal para- 
sites and given treatment if infected, 

b. Dental examinations were given to those 
on Federal aid and any necessary work was 
done, 

c. The organization of a parish society for 
crippled children, : 

d. The examination of all suspected of having 
tuberculosis, followed by observation and treat- 
ment, 

e. Free lunches for the needy; 

2. The establishment of district-wide recre- 
ational programs centered at the high schools 
for adults and students ; 

3. Cooperative purchases included a hay baler 
and young chicks, with an organization to sell 
the poultry products ; and 

4. Economic life of the community was im- 
proved by the establishment of a canning plant, 
a refrigeration and meat cutting plant, and other 
cooperative enterprises. 

In a study, “Practices and Techniques 
in Science Teaching,” Hilgers [4] found 
from the answers to his questionnaire that 
the teachers in some 277 schools in Minne- 
sota used a variety of methods, with the 
greatest emphasis on classroom discussion, 
supervised study, text-assignment, and 
recitation. The laboratory techniques used 
in connection with general science were 
distributed as follows: 94.5 per cent indi- 
cated that they used teacher-demonstration ; 
69.6 per cent indicated that they used pupil- 
demonstration ; very few indicated that they 
used individual or group laboratory meth- 
ods. Although the teacher-demonstration 
method predominated in many schools as 
the technique used in the laboratory in 
connection with physics and chemistry in- 
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struction, the group and individual labora- 
tory methods were used more than the 
teacher-demonstration method when all 277 
schools were considered. 

In regard to the time alloted to the teach- 
ing of the physical sciences, Hilgers found 
that general science was taught five periods 
a week in the ninth grade; chemistry was 
taught in the eleventh or the twelfth grade, 
with 86.9 per cent offering it five periods 
a week and 13 per cent seven periods per 
week; and physics was taught in the same 
grade as chemistry with only five periods 
per week. 

Hilgers drew the following conclusions 
about the practices and techniques used in 
the science instruction in the secondary 
schools of Minnesota : 

(a) The science courses of the study were 
organized on the unit plan; 

(b) Few specialized courses were found in 
the secondary schools ; 

(c) The textbooks were all of recent publica- 
tion ; 

(d) Wide use was made of motivating de- 
vices ; 

(e) Science periodicals were used extensively ; 

(f) Special reports were used to take care of 
individual differences ; and 

(g) There was little difference in the prac- 
tices and techniques in the public and the private 
schools. 

In discussing the present day secondary 
school curriculum, H. R. Douglass [3] 
states that it is partly the product of the 
interests of teachers of traditional subject- 
matter whose specialization of interest, per- 
spective, and knowledge rendered them 
unable to recognize the problem of what 
should be taught in the schools. He states 
further that the curriculum is largely the 
product of rugged individualists among 
teachers and principals, as well as parents, 
who think in terms ‘of individualistic in- 
terests of the pupil, his personal culture, his 
preparation for college or for obtaining 
more money for his services, rather than 
in terms of improving civilization and of 
benefiting the individual as a result of his 
understanding and enjoyment of a better 
contemporary society. 

He continues with the statement that the 
curriculum is partly the product of educa- 
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tionalists who, from a desire to maintain 
the respect of the subject-matter specialists, 
have not seriously questioned the general 
structure and content of the curriculum but 
have confined their researches to studies of 
the nature of surveys of present study and 
textbooks, and to investigations aimed at 
perfecting details of the organization of 
traditional materials and improving meth- 
ods of teaching more effectively these ma- 
terials of questionable relative value. 

In this article, Douglass brings out that 
the immediate program for the secondary 
school curriculum centers around the fol- 
lowing points: first, gradual reshaping of 
the present curriculum so as to (a) give 
more time to social studies, (b) bring more 
students in contact with the social studies, 
(c) reorganize the social studies on a four- 
year basis and relate them to the specific 
problems of the times, (d) relate the other 
subjects to the social, economic and politi- 
cal problems of the day; second, definite 
efforts on the part of administration and 
teachers to (a) orient themselves thor- 
cughly with the specific problems of Amer- 
ican democracy today and in the general 
social, economic, and political theory and 
principles, (b) discover the places through- 
out all subjects of the curriculum where 
opportunities present themselves to stimu- 
late thinking and the acquisition of knowl- 
edge, ideals, attitudes, and interests with 
reference to social, economic and _ political 
problems ; and, third, continued and zealous 
attempt on the part of the teachers and the 
administrators who have caught the vision 
of the place and possibilities of a real and 
functional secondary education in modern 
industrial democracy to awaken and fire 
their fellows with the enthusiasm born of 
new goals that deal in terms of regenerated 
society rather than in terms of subject- 
matter. 

In 1940 Hunter [5] sent out a rather 
comprehensive questionnaire to discover 
trends in science, and he received 655 
answers from the science teachers of the 
Nation. The five questions which he used 


as a basis for his survey were: 
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(1) Are your science courses more closely re- 
lated to each other than they were ten years ago? 

(2) Is the pendulum swinging away from the 
life sciences and physical sciences toward the 
social sciences in your school? 

(3) Do you favor the establishment of “applied 
science” courses to take the place of pure science? 

(4) Should the “applied” course only supple- 
ment the “pure” ? 

(5) Would you favor replacing individual 
laboratory work by demonstration in the science 
you teach? Give reasons for your answers. 


A tabulation of the responses showed 
that 84 per cent answered the first question 
in the affirmative, 71 per cent answered the 
second question in the negative, 67 per 
cent answered the third question in the neg- 
ative, 75 per cent responded to the fourth 
question in the affirmative, and 73 per cent 
replied in the negative to the fifth question. 

The large affirmative response to the 
first question, “Are your science courses 
more closely related to each other than they 
were ten years ago?” was to be expected, 
for, with the advent of general science and 
its spread to the junior high school, there is 
bound to be somewhat closer correlation of 
the sciences than in the past. This was 
shown earlier in a paper by Hunter and 
Parker [6] which revealed that 50 per cent 
of the physics teachers and a smaller per- 
centage of the chemistry teachers believed 
that general science had been of value to 
their students. 

Hunter states that the enrollments in 
science courses that are directed toward 
meeting the real needs of the students in 
an age of practical science are increasing. 
There is considerable evidence that the 
science teachers are becoming awake to 
the fact that science must be vital and more 
functional if it is to retain its present place 
in the curriculum, and they are changing 
their courses to meet new demands of the 
present day clientele who need to be pre- 
pared to meet new conditions of life. 

He states further that we may safely 
assume that science enrollments, even in the 
physical sciences, are gaining ground, 
although a different kind of science course 
may be emerging. Many schools and city 
school systems report curriculum changes 
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in science are now under way in an 
attempt to reach the non-college group. 
Some of these changes are appearing as ad- 
vanced “general science” courses, or science 
survey courses, descriptive chemistry, and 
descriptive physics. 

Seventy-one per cent replied in the neg- 
ative to the second question, “Is the pendu- 
lum swinging away from the life sciences 
and physical sciences toward the social 
sciences in your school?” This response 
indicates that a majority of the science 
teachers did not believe that there was a 
trend away from the life and _ physical 
sciences toward the social sciences in their 
schools. 

Sixty-seven per cent replied to the third 
question, “Do you favor the establishment 
of ‘applied science courses to take the place 


” 


of pure science?’’’, in the negative and 75 
per cent replied to the fourth question, 
“Should the ‘applied course’ only supple- 
ment the ‘pure?’ ”’, in the affirmative. These 
responses seem to carry the concensus of 
opinion that science should have applica- 
tions of practical nature but that not neces- 
sarily all should be in applied science. Most 
of the qualified answers to the fourth ques- 
tion indicated that the applied courses 
should be used for certain groups and es- 
pecially for individuals in the lower quar- 
tiles of intelligence. 

The answers to the fifth question, “Would 
you favor replacing individual laboratory 
work by demonstration in the science you 
teach ?’’, showed that the teachers of science 
were familiar with the newer aspects of the 
laboratory-demonstration controversy, and 
that they were able to discriminate between 
the two methods. Many of the teachers 
indicated that they were aware that the 
laboratory work has assumed a different 
place in teaching, now that the idea of 
“training the faculties” has been given up, 
and that laboratory work is not as impor- 
tant as once thought. 

The perusal of the many answers brings 
out the fact that science teachers are quite 
sure that the laboratory procedure should 
differ with the maturity of the pupil as well 
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as with his future field of specialization, and 
many state that they are far from satisfied 
with their own present approach. 

Throughout the literature on the trends 
in the curriculum and the instruction in the 
physical sciences there is evidence of a defi- 
nite and steady trend from the subject-cen- 
tered curriculum toward a social-centered 
science curriculum. There has been a con- 
stant effort to provide a type of physical 
science program that would meet the needs 
of the individuals who are more interested 
in a functional type of program than in a 
specialized type. There is such a small per- 
centage of the graduates of the secondary 
schools who go on to higher institutions of 
learning that the individual needs of the 
majority must be considered in building the 
curriculum and methods for teaching the 
physical sciences to the non-college or non- 
professional group during the period of 
their secondary education. 

Today, during the period of anxiety, we 
need to be cautious in the bringing about 
any drastic changes in the secondary school 
science programs. The future scientists 
will receive their inspirations and desire to 
study and develop from their teachers. The 
manner in which the teachers handle the 
recent developments in science and the ex- 
tent to which they are truly interested in 
their students will bring about the gradual 
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changes which are essential to permanent 
growth. 
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A STUDY OF GENERAL EDUCATION IN 
SCIENCE TEACHING * 


GERALD G. REED 


Wisconsin State College, 


Sala degree of effectiveness of general ed- 
ucation methods in science teaching is 
today a topic of much discussion and study 
among educators. Some feel that the 
sciences are the one field of education where 
general education has been applied the 
least, but that in that field general educa- 
tion has distinct possibilities. There are 


*Investigations along the same lines are pres- 
ently in progress and the results obtained thus 
far indicate similar results. 


Oshkosh, Wisconsin 


many scientists who believe that learning in 
the sciences is of such a nature that it does 
not benefit by such methods as those used 
in general education. On the other hand 
many feel that university and college science 
teaching needs to be revitalized and made 
to become an integral part of the individ- 
ual’s life and the society’s culture; which 
general education may or may not do. 

A recent research by Denver University 
graduate students looked into the effects of 
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certain of the newer concepts of general 
education when applied to the teaching of 
biology classes. Some classes in teachers 
colleges were reorganized to make use of 
several of the practices and methods com- 
mon to general education ; and the progress 
of these classes was compared with that of 
other classes in similar courses which were 
taught by the traditional lecture method. 
The study investigated the practice of inte- 
grating Biology with other college subjects, 
educational experiences, and experiences in 
the home environment. It used study in 
discussion groups instead of classroom lec- 
tures, in the belief that group dynamics, 
properly employed, would give more of the 
academic democracy of true general educa- 
tion. 

It replaced numerical and letter grading 
with a practice of evaluating the student on 
his general personal and social develop- 
ment. And in the study, free discussion 
and student participation were used in the 
classes and the study groups instead of in- 
structor-dominated lectures. 

Research projects suggested by the indi- 
vidual’s interests and needs, and carried on 
at home, in factory, office or community, 
were accepted for credit as class work when 
they were reported upon. 

It was planned, thus, to make use of 
general education in meeting needs and in 
giving the student personal, social, political, 
and economic development, as well as added 
scientific factual knowledge. 

Half of the students in each class were 
organized into study groups. The other 
half was kept as a check group under the 
lecture-and-formal-laboratory procedure. 
Those who elected to do so, joined the 
study groups. Groups were made up of 
students who professed similar topic in- 
terests, i.e., all those interested in chemistry 
in one group, etc. It was attempted to get 
all the dominant scholastic interests repre- 
sented by groups. It was thought desirable 
to encourage the groups to choose as their 
subject of investigation some topic other 
than the topical subdivisions of the text 
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book study. They might choose to organize 
their group around: 

(1) A college subject; (2) a vocational spe- 
cialty in which they or their family were inter- 
ested, such as dairying; (3) an advanced profes- 
sional study toward which they were heading, 
as (a) medicine, (b) nursing, (c) dentistry; 
(4) a hobby; or (5) a sport, an art or an enter- 
tainment. 

The instructor offered some guidance 
and advice on this, discouraging the choice 
of a subject difficult to integrate with 
3iology, or of one of such nature that the 
integration of it would not prove very fruit- 
ful developmentally. But the student’s 
preferences were given dominance. If they 
were extremely interested in a subject, no 
matter how impossible it might seem to be 
to relate it to Biology, they were allowed 
to use it as the focal center of their study. 
Even English was fruitfully used by one 
group. Chemistry, physics, medicine, and 
home economics served the best as subjects 
of integration. 

The organization within the groups was 
left pretty much to the group members. Its 
pattern was inclined more functionwise than 
organization-wise. It might include offi- 
cers, or not. Parliamentary procedure was 
dispensed with except where necessary to 
expedite group study, because the demo- 
cratic nature of general education was con- 
sidered one of its prime requisites; and 
great effort was exerted to keep the groups 
democratic. 

Supposedly, group members were to be 
free to function in whatever area of their 
educational, community, or cultural en- 
vironment seemed to offer greatest possi- 
bility of satisfying their felt individual de- 
velopmental needs. Individuals carrying 
on personal investigation in their home, 
place of business, community, or in travel, 


_could report their findings to their group, 


work it over in group discussion, and add 
it to the general fund of information and 
learning developed by the group. Com- 
pleted studies were presented to the class as 
a whole. 

Source material and information was to 
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be obtained wherever available, as from bi- 
ology class, public or college library, in- 
structors, home and community contacts, 
professional men, or individual experimen- 
tation in any part of their environment. 

Group meetings were held during class 
time, usually the first fifteen minutes of each 
class period. Some meetings were held off 
campus, at the library, at hospitals, at stu- 
dent’s homes. The class laboratory was left 
open so that groups might meet there at 
any time. “Laboratory sessions” were held 
on banks of near-by rivers, in packing 
houses, in hospital laboratories, and in 
places of business of families of group mem- 
bers. 

Each group, through a “reporter,” “‘sec- 
retary,” or chairman, reported its progress 
to the class every week or two, sometimes 
at the will of the instructor, to co-ordinate 
group information given with the present 
topical study of the class. 

Groups working on related topics, or ob- 
taining similar findings in their researches, 
combined and compared their results. All 
group information and reports were con- 
solidated as closely as possible with the 
progressing study of the class as a whole. 

By catering to student interests motiva- 
tion was heightened. It was also improved 
by getting persons with similar interests to- 
gether in the same groups and allowing the 
students free rein in selecting new avenues 
into which they might direct their research. 

At the start of the study and at its close 
the students were given an attitude ques- 
tionnaire to detect change in motivation as 
the study progressed. Interest inventories 
were taken also. Students listed all their 
college subjects in order of interest and use- 
fulness to them ; and the position of biology 
in the list was noted. The interest de- 
veloped by the general education group was 
compared with that developed by the check 
group. 

As for grading, the check groups were 
graded in the manner that had always been 
the standard practice in the department— 
by numerical and letter grades based on 
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subject matter tests, recitations, and pre- 
scribed laboratory exercises and drawings. 
The group-study students were evaluated 
on their growth as scholars, in participation 
in group work, on contribution to subject 
matter knowledge of the class by way of re 
ports or presentations, and by grades on 
regular mid-semester and final tests. These 
tests were the same as those taken by the 
check groups. The grade given a group 
for its report was voted by the class as a 
whole. Things considered by the class in 
deciding the grade were: apparent quality 
and amount of the group’s work, value of 
the information to the class, originality of 
the information, how far it went beyond 
class lecture material. That voted grade 
was the group average; individual grades 
of group members ranged above and below 
that, the group voting each member a grade 
according to the worth of his contribution 
to the group study. This grade counted 75 
per cent of the student’s term grade, mid- 
semester and final test grades making the 
other 25 per cent. These latter tests were 
subject matter tests. 

The students were graded also upon sci- 
entific attitude and development of science 
techniques; but these marks did not enter 
into their scholastic standing at the college. 
Students were rated also on the growth of 
their ability to interpret scientific data and 
experimental findings. For this latter pur- 
pose a standard test, “Interpretation of 
Data Test,” was given at the start of each 
semester and at the close. 


RESULTS AND FINDINGS 


Class “A.” One class experimented with, 
Class “A,” was a sophomore zoology class 
of 68 persons. There were 39 in the gen- 
eral education experimental group, 38 in 
the check group. The two groups were 
taught and graded as described above. At 
mid-semester the two sections were re- 
versed, the group that had been the ex- 
perimental group becoming the control 
group. 


Comparison was made between the con- 
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trol group and the experimental group 
working on the same biology topic. Com- 
parison was also made between the work of 
one group when it was a control and its 
own work when it was operating as a 
“general education” group. 

The experimental class was taught by the 
integration and group-study method out- 
lined above. All of the general education 
methods described above were used with 
this class and the same plan of evaluation 
was employed. 

They were given the same interest ques- 
tionnaire. Results were as indicated in 
Table I on the following page. From the 
table it is seen that the section using group- 
study-and-integration changed its attitude 
toward biology more than the control sec- 
tion did, or acquired more interest. 

In the former, the number of individuals 
motivated by credit need only, decreased 
from eighteen to seven during the term. In 
the control section (Section 2) it decreased 
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some, but only slightly, from fifteen to thir- 
teen. And those motivated purely by in- 
terest in the subject increased in both sec- 
tions but increased the most in the “general 
education” class. 

Grades on the basis of biology subject 
matter mastered during the semester re- 
vealed that the group-study section (Sec- 
tion 1) did slightly better than the check 
section. The average grade for the half- 
semester for the Section 1 was 79.18 per 
cent, while that of the control section (Sec- 
tion 2) was 70.76 per cent. The distribu- 
tion of the grades are shown in Graphs | 
and II. 

In the second half-semester when the two 
sections were reversed in their study pro- 
cedure, Section 1 becoming the control 
group and Section 2 the group-study class, 
their grade standings reversed ; Section 1’s 
grade being 81.3 per cent and Section 2’s 
82.1 per cent. 

On the final examination the control 


TABLE I 


STUDENTS’ INTEREST IN BIOLOGY 


Experimental Group—Section 1 


3efore the Study 


Why I Took Biology 





For Because For Credit No 
Credit Interested Need Plus Comment 
Only Interest 
18 2 16 2 


At Close of Study 


Why I Would Again Take 


Biology if I Still Needed Credit 





For Because For Credit No 
Credit Interested Need Plus Comment 
Only Interest 
cg 6 24 2 


Control Group—Section 2 


3efore the Study 


Why I Took Biology 


. 





For Because For Credit No 
Credit Interested Need Plus Comment 
Only Interest 
15 1 20 2 


At Close of Study 


Why I Would Again Take 


Biology if I Still Needed Credit 





For Because For Credit No 
Credit Interested Need Plus Comment 
Only Interest 
13 1 22 2 
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group averaged 79.2, and the experimental they saw no difference. (The class had 
group averaged 73.1 per cent. This is been reduced to fifty-seven at this time.) 
shown in the Graph III below: The instructor and assistants evaluated 
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FiInAL EXAMINATIONS: CLASS AVERAGES BY GROUPS 


The instructor in charge made a sub-_ the scholastic improvement of the students 
jective judgment of the motivation of the as shown by increased ability to understand 
groups under the two methods of teaching. Biology, improved technique in_ biology 
He found motivation to be much higher un- work, increased ability to concentrate, im- 
der general education. Students did more proved relations of the individual to the 
voluntary outside work, stayed longer hours progress of the group and class study. The 
in the laboratory, talked more with the in- rankings were; “much improvement,” and 


structor about their work, and seemed gen- “improvement,” and “no improvement.” 

erally happier in their work. In the Fall semester the general educa- 
The students were asked which type of tion group had fifteen “much improved,” 

work they had enjoyed the most. Forty- twenty-two “improved,” and fourteen “not 


three replied “group work”; eleven replied improved at all.” The control group 
“lecture and formal lab”; while three said showed four “Much improved,” twenty-four 
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“improved” and twenty-five “not im- 
proved.” 

Class “B.” A second class, “B,” con- 
sisted of seventy-three biology students, 
most of whom were grade school teacher 
candidates. It was divided as class “A” 
was, into a check group, Y, and an experi- 
mental group, X, with 50 in the former and 
23 in the latter. The groups were handled 
in the same manner as the groups in class 
“A” 

Both sections were given the customary 
periodic subject matter examinations given 
all biology classes. These included a four- 
weeks test, a five-weeks test, a mid-semes- 
ter, and a final, and they were evaluated 
for progress in daily work. 

When Section Y was assigned insect 
study in the traditional manner, Section X 
continued to study by the general education, 
group study and integration method, but 
they centered their study about, or related 
it to, insect study wherever possible. 

They were both given the same test at 
the end of the insect study; a laboratory 
identification test (subject matter test) 
wherein they were to identify twenty-eight 
insects by phylum, class, order, and genus 
species. The distribution of the grades 
made by the two sections are shown in 
Graph IV. 

The total half-semester grade for the 
check group was made up of recitation 
grade, laboratory grade, and test grades. 
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Grades were made up the same way for the 
experimental group except that group 
grades were averaged in with the others. 
Average total half-semester grade for the X 
group was 80.4; for Y group it was 78.2. 
It can be seen there was little difference in 
grades made by the two groups, with what 
little difference there was being in favor of 
the experimental group; which would seem 
to refute the contention often made that a 
class employing group dynamics, subject in- 
tegration, and free discussion would not ex- 
perience as much learning of factual ma- 
terial as would a class using the standard 
lecture-recitation-laboratory procedure in 
teaching. 


CHANGE IN ATTITUDE 


The classes’ changes in interest and atti- 
tude toward Biology were estimated in the 
same manner as they were for experimental 
class A above. Group X showed consider- 
able more increase of interest than group 
Y did. 

Motivation was noticeably better in the 
general education group according to the 
opinion of the instructor in charge. His 
opinion was based on subjective judgment 
from day-to-day observation of the class. 
He reported “greater activity in collecting 
insects and other specimens, . . . exploring 
new fields, . . . much more enrichment.” 

Class “C.” A third group, Class “C,” 
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consisted of 107 high school juniors, in four 
sections, of which two sections, containing 
53 students, were conducted as general edu- 
cation experimental groups. All were kept 
on the same study topics. 

The check groups 
the regular, lecture-recitation-laboratory 
method. Group core topics were assigned 
for three-week periods. Grading of group 
work was the same as described for classes 
“A” and “B” above. Regular numerical 
grading system was used with the check 
groups. All groups were given the regular 
semester tests. 

Total grades made for the term for the 
two check sections were somewhat lower 
than those for the two experimental classes, 
as shown in Graphs VI and VII, the aver- 
age grade for the-latter being 73.76 per cent 
and for the former, 68.2 per cent. 

A point which does not show in the table, 
(which was reported by the instructor), 
was that there was a small group of inferior 
students who affected the comparative 
scores; some of these low students were in 
the experimental groups, some in the con- 
trol group. The consistently good students 
generally scored high in 
groups. 
ability, the instructor reported, seemed to 


were taught by 


experimental 
Most of the students of medium 
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score higher in the experimental group than 
they had scored before the experiment 
started ; but in this experiment there is no 
data available on that point. 

Interest in the subject was reported to be 
higher with the experimental group, except 
for three individuals who had been inclined 
to loaf before the experiments started. 
These worked less than before. Two girls 
and one boy, who had been good students 
before, did outstanding work in the group 
study. 

As to the development of scientific abili- 
ties, such as exactness and analytical think- 
ing, the instructor, using laboratory grades, 
records in notebook, etc., as guides, esti- 
mated that the experimental group and the 
control group developed these about equally, 
with any detectable difference being in favor 
of the control group. 

As for the amount of interest or motiva- 
tion, which may be indicated by the number 
of hours of voluntary study or work done 
outside of class, the experimental group 
showed more of such interest and motiva- 
tion. 

Class “D.” Class “D” consisted of sixty- 
five college students, most of whom were 
teachers 


grade-school attending summer 


session and taking Biology because it was 


GRAPHS VI and VII 
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a requirement for the education degree they in the traditionally-taught group. In the 
were seeking. Many of them had had sev- former, students taking Biology because in- 
eral years teaching experience. terested in it increased from 2.0 per cent to 
The class was divided into a control 31 per cent. In the other group the per- 
group and an experimental group: twenty- centage remained unchanged. Those taking 
three in the former and forty-two in the Biology for credit, not interest, increased 
latter, divided into two sections. The ex- from 41 per cent to 54.5 per cent in the con- 
perimental group was taught by a group trol group. In the other group the percent- Ni 
procedure as described for Class “A”; the age dropped from 50 per cent to 48. In- 
control group was taught by standard lec- terest in the course increased in the general 
ture-and-formal-lab procedure. education class and decreased slightly in 
Before starting the course and again at the traditionally-taught class. 
the close, all the students were given a Biology in rank of interest among col- 
questionnaire on their attitude toward lege courses for the experimental group Ni 
siology ; it contained the following ques- dropped from the 1.8th place at the start 
tions: of the term to the 2.16th at the close ; while ce! 
. : iar. ; in the control group it dropped from the 
1. Why did you take this course in Biology? . Pi P PI ol 
2. Of the three subjects you are taking, where 1.86th place to 2.53rd place at the close. ck 
do you rank Biology in point of interest to you— See Table III on page 251. th 
first, second, or third? A Gaited we ET or ee 
3. Do you think the knowledge gained in Bi- 418 TEHECIER DY CONSCIOUSNESS Of Te ap- 
ology will be of value to you, other than for the plication of Biology to the general mass of co 
required study? : educational experiencing and daily living, M 
4. Of value in what areas? i ie re ‘ta 
5. How would you suggest changing the course It had value (“much” or “medium ) for he 
to make it more worth while to you? 92.1 per cent of the class, as compared to th 
The answers to question one are shown 81.5 per cent at the start. Of the control 
in Table II. group, 90.4 per cent saw value in it at the tic 
From the attitudes disclosed by this start; 71.4 per cent at the close. Table cl 
questionnaire at the end of the term it can IV shows the opinions as to Biology’s th 
be seen that interest in Biology increased perceived value. th 
more in the general education group than At the beginning of the term, 93 per av 
gr 
TABLE II gr 
StupvENT’s INTEREST IN BIOLOGY nc 
(a) = Experimental Group; (b) = Control Group 
Reason for Taking Biology 
at Start of Term 
For Because Combination (a 
Credit of Interest of Credit No 
Only in Subject and Interest Comment (t 
Number of (a) 21 1 20 1 
Students (b) 9 3 9 r St 
At Close of Term 
For Because Combination 
Credit of Interest of Credit No 
Only in Subject and Interest Comment 
Number of (a) 20 13 7 0 
Students (b) 12 3 6 0 
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TABLE III 
RANK oF Biotocy AMONG STUDENT’s CouRSES 
(a) = Experimental Group; (b) = Control Group 
At Start of Term 
First Second Third No 
Choice Choice Choice Choice 
J ‘ . (a) 11 17 15 6 
Number of Students (b) 3 12 4 2 
At Close of Term 
First Second Third No 
Choice Choice Choice Choice 
‘ “ ’ (a) G 13 16 0 
Number of Students (b) 3 10 8 0 


cent of the experimental group felt Bi- 
ology would be of value to them; at the 
close, 97 per cent. In the control group 
the percentages were 95 and 95. 

The range of usefulness which they 
could imagine for Biology was very narrow. 
Most of them could think of no area except 
health wherein it would be of value to 
them. 

Grades Made. In grading, the two sec- 
tions of class “D” were graded as was 
class “A,” described in the first part. In 
the control group recitation grades took 
the place of class-voted group grades. The 
average term grade for the experimental 
group was 86.5 per cent; for the control 
group it was 81.4 per cent. (It must be 
noted, however, that the two sections had 


different instructors. And the man teach- 
ing the control group was known as a 
“low grader.” ) 

Hours of Voluntary Study. At the close 
of the course the check class and the ex- 
perimental class were asked to write down 
the average number of hours daily they 
spent on Biology, either in study or extra 
lab work, or investigation in the field, at 
or elsewhere off Their 


home, campus. 


truthfulness was the only check on the 
accuracy of the replies, but the answers 
seemed fairly true. The replies showed 
that the check class taught under the old 
orthodox method spent an average of .575 
hours per student per day; while the gen- 
eral education class spent 1.67 hours. The 


work of the general education class was on 


TABLE IV 


OPINION AS TO PERSONAL VALUE OF BIOLOGY 


(a) = Experimental 


Will Biology be of Help to You? 








Group At Start of Term 
{b) = Control Very 
Group No Yes Little Medium Much 
Students Voting (a) 2 32 + 12 16 
(b) 0 2 2 12 7 
At Close of Term 
Very 
No Yes Little Medium Much 
(a) 0 39 4 21 14 
(b) 1 21 5 8 7 
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a voluntary basis, and the hours reported 
should be somewhat of an indication of the 
motivation and interest. 

Another indication of motivation, as 
well as breadth of application of the sub- 
ject, was the number and variety of sources 
of information the students sought out to 
get the information for their study. With 
the experimental group, this averaged 5.6 
kinds of sources. With the control group, 
only 2.9 kinds of sources per person were 
used. The text book of the class was not 
counted as a source. Each individual 
reference book was not counted separately. 
But kinds of books or kinds of publications 
were counted. Kinds of field investigations 
were counted. For example, trips to three 
packing plants were counted as one kind 
of field source of information; while trips 
to a slaughter house, a fish hatchery, and 
a hospital were counted as three sources. 
Use of a city library and school library 
were counted as two sources. 

To measure the individual's awareness 
of application of Biology to the social side 
of his life, a Social Attitudes Test was 
given and a Biology Aptitude Test, (Form 
M, of Iowa Placement Examinations). 
This was repeated at the end of the term, 
using alternate questions of the test, and 
the changes noted. 

Scientific Interpretation of Data. An ob- 
jection often offered to the use of general 
education procedures in major sciences is 
that they do not develop deductive reason- 
ing and ability to make conclusions from 
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scientific data as science teaching should. 
To test this point the classes were given a 
test for interpretation of data, (Interpre- 
tation of Data Test). The test was ad- 
ministered before and after the term’s 
study. 

The students in the experimental group 
averaged 132 points out of a possible 245 
the first time the test was given, and 148 
points the second time it was given at the 
close of the term. 

The control group averaged 134 and 151 
points. 

Social attitude, adjustment to the group, 
and “scholarly attitude,’ were estimated 
subjectively by instructors and laboratory 
assistants. The general education group 
showed much more improvement than the 
control group along these lines. They took 
part more in class and group discussion, 
got along better with their peers, and were 
more social in their conduct in class and 
laboratory. There were fewer inactive 
uncommunicative members, fewer loafers, 
dissenters, and troublemakers at the close 
of the term. The teachers noted more in- 
stances of motivation, serious-minded ap- 
plication to school work, and adherence to 
the scientific approach. 

The instructors were of the opinion also, 
the students in the general education and 
integration groups gave evidence by ac- 
tions and comments that they found that 
Biology applied to many more areas of their 
lives than it did with the students under 
the traditional instruction. 
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A NEW COURSE IN APPLIED SCIENCE FOR GENERAL 
EDUCATION 


GLENN F. 


POWERS 


Arkansas State Teachers College, Conway, Arkansas 


AND 


Joun M. Papen 
Classen High Schoo!, Oklahoma City, Oklahoma 


LASSEN High School, Oklahoma City, 
Oklahoma, conducted a scientific ex- 
periment during the school year 1953-1954. 
The experiment was the offering of a new 
course in science, and the results have been 
favorable enough that it seems probable that 
such a course or some variation of it will 
hecome a permanent part of the curriculum. 
A great deal of planning went into the 
course before it appeared on the schedule. 
During the school year 1952-1953 demon- 
stration equipment as well as laboratory 
equipment was ordered with the idea that 
it could serve in both the physics classes 
and the new science course. It was felt 
that there was a great need for a program 
that would acquaint the students with more 
than one branch of science. At Classen 
the usual science offerings consisted of 
three or four sections of physics, four or 
five sections of chemistry, five sections of 
geology, and nine sections of biology. 
Because there is almost always a certain 
amount of negative attitudes on the part of 
students concerning laboratory work in bi- 
ology, chemistry, and physics, the geology 
classes gradually tended to become per- 
meated with students who had little in- 
terest in geology as such, but were merely 
taking it to satisfy the requirement for one 
year of laboratory science. This, of course, 
was a handicap to those students who were 
very definitely considering geology as a 
career. Because of the importance of the 
petroleum industry in Oklahoma it was 
desirous to maintain high standards in the 
geology program. 
But what of the student who planned 
to major in business or art, or who might 
consider high school the termination of 


his formal education? Mr. W. H. Taylor, 
Principal of Classen, felt that a student 
could profit by increasing his vocabulary 
with such words as isotopes, tagged atoms, 
nuclear fission, etc., which nowadays occur 
daily in the newspapers. And doesn’t he 
also need to have an introduction to biology 
and physiology ? 

Other Oklahoma secondary schools have 
attempted to fill these needs with various 
At Will Rogers 
High School, in Tulsa, for example, an 


types of science programs 


integrated course in physical science has 
It is 
to be taken in the student’s junior year. 


been offered for over fourteen years. 


t is not primarily for non-college students, 
but is for all. It has been accepted by all 
colleges, although occasionally a letter of 
explanation regarding the content is re- 
quested from some of the universities. At 
Tulsa, two years of science are required 
for a diploma. Most of the responsibility 
for the introduction of an integrated course 
in physical science in the Tulsa system 
rests with Mr. Byron L. Shepherd, Assist- 
ant Superintendent in Charge of Second- 
Education. He that the 
nearly you can put such a course on the 


ary feels more 
basis of individual problems to be solved 
(for instance, the problems involved in indi- 
vidual consumers’ actions) the more suc- 
cessful the course will be. 

At Ponca City School, 
Ponca City, Oklahoma, a course in voca- 


Senior High 
tional science was offered for ten years. 
However, it is interesting to note that the 
course has been dropped from their cur- 
riculum. It was described in their hand- 
book as a course for non-college students. 


Emphasis was placed on practical applica- 
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tions rather than abstract scientific prin- 
ciples. 
standpoint of use and interest to the gen- 


Topics were studied from the 


eral student. 

Mr. Homer Anderson, Principal, ex- 
plained that one reason that the course was 
dropped was that those students who had 
been taking vocational science needed to be 
exposed to more of the information included 
Another 
cbjection was that there was a tendency 
for a number of potentially “problem” stu- 
dents to be in one class. A check of the 


in the general biology course. 


grade averages of pupils enrolled in the 
various science courses at Ponca City, re- 
vealed that the course in vocational science 
enrolled those pupils who were at the very 
bottom of the list. 

These problems were discussed in detail 
during the planning of the “Applied Sci- 
ence” course for Classen. It was felt that 
in some ways, there might be advantages 
in having pupils of low I.Q.’s together in 
one class. (However, as yet no attempt has 
been made to obtain homogeneous group- 
ing in this respect.) There were obvious 
advantages in having these pupils removed 
from the other science courses, where they 
either competed against students who had 
much greater interest and ability in the 
science, or else they refused to compete 
and hindered class progress by becoming 
discipline problems. 

Mr. Charles O. Wilson, who taught all 
three of the sections of applied science at 
Classen last year found that there were no 
great discipline problems. He feels very 
enthusiastic about the future of the course. 
At present, the first semester is devoted 
tc a study of physical science. Laboratory 
work is offered twice a week. The class 
is led gradually into laboratory work with 
a simple experiment on measurements 
which introduces the metric system of units. 
The remainder of the first semester in- 
cludes hydraulics, air, matter and energy, 
simple machines, sound, light, electricity 
and magnetism, and modern physics. Ap- 
propriate experiments are performed. In 
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the section on electricity and magnetism, 
for example, students first constructed a 
simple electro-magnet. From this it was 
fairly easy to progress to the construction 
of a simple electric motor. Students who 
appear to have an unusual interest in this 
type of project are encouraged to construct 
small radios. 

The second semester is devoted to a study 
of biology and physiology. By having 
biology during the second semester, leaf col- 
lections, study of flowers, etc., is greatly 
facilitated because of the greater oppor- 
tunity for obtaining live specimens at that 
time of year. Laboratory work consists 
of learning to use the microscope and other 
instruments of biology. Experiments are 
designed to be covered in one hour by stu- 
dents working in groups of three. Demon- 
strations, of course, are utilized throughout 
the year, as are other audio visual mate- 
rials. Cell structure is observed and simpler 
forms of plant and animal life are studied. 
The remainder of the section on biology 
covers respiration, circulation, digestion, 
the skeleton and the nervous system, diet 
and health. Bacteriology concludes the 
unit on biology. 

The final topic covered during the sec- 
ond semester is a unit on weather and 
astronomy. The local television station 
employs a “weatherman” who spoke to 
the classes and stimulated a great deal of 
interest. 

Field trips were taken during the year 
and more are planned for the future as 
they have proved very valuable. Such in- 
teresting places as the medical research 
foundation, sewage disposal plants, electric 
power generating plant, and water plant 
have been visited. Since each class con- 
tained forty or more pupils, field trips en- 
tailed quite a transportation problem. An 
attempted solution was made by letting a 
committee of three or four students who 
had demonstrated particular interest make 
the trips and present a report to the class. 
This method appeared very effective. One 
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group made a series of photographs, 
mounted them on a suitable backing, and 
gave a report that was enthusiastically re- 
The 


sewage disposal plants, and students were 


ceived. report covered a visit to 
amazed that this was such a problem for 
large cities. 

Mr. Wilson states that one of his goals 
is “to acquaint pupils with problems that 
they will face as tax paying citizens. Ina 
few years they may be asked to vote bonds 
for such very things as sewage disposal or 
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additional water supply. If they recognize 
the problem they should be able to vote 
more intelligently. In short, the idea is to 
make better citizens rather than scientists.” 

However, in spite of (or maybe because 
of) the fact that the course is handled in 
this manner, approximately 50 out of 128 
pupils who took the course this year indi- 
cated an active interest in pursuing further 
work in science. Future plans are to limit 
enrollment to sophomores only. The course 


will not be required of all students. 


AN EXPERIMENTAL STUDY OF LABORATORY TEACHING 
METHODS IN GENERAL ZOOLOGY ' 


Huspert FRINGS AND JosePH K. 


HIcHAR? 


The Pennsylvania State University, University Park, Pennsylvania 


INTRODUCTION 


HE general zoology course in college, 

because of its relationship to many cur- 
ricula, attracts large numbers of students 
from all fields of learning. For this reason, 
it should be an interesting, informative, 
and adequate introduction to the science. 
The laboratory can give tremendous assist- 
ance in this direction by motivating the 
learning of zoology in a way that will in- 
crease the amount of subject matter ab- 
sorbed while increasing interest. It was 
in working toward this goal that this study 
was undertaken. 

In the past, in college courses in zoology, 
the concern of professors has been almost 
exclusively with the content and not with 
its necessary complement, the method. 
Although, from time to time, new methods 
and techniques of instruction have been 
proposed, many teachers still follow the 
course of least resistance, teaching as they 

1 Based in part on a thesis submitted by the 
junior author in partial fulfillment of the re- 
quirements for the degree of Master of Science 
in the Department of Zoology and Entomology, 
College of Agriculture, The Pennsylvania State 
University, June, 1952. 

2 Present address: Biological Laboratory, Har- 
vard University, Cambridge, Massachusetts. 


were taught [1]. There is some justifica- 
tion for this practice, however, on the part 
of instructors in zoology since there is little 
experimental evidence to justify the pref- 
erence for one method over another [2]. 
A perusal of the published material on im- 
provement of teaching zoology—or any 
science, for that matter—shows the dearth 
into the 


of experimental investigations 


problem. The majority of the articles are 
merely descriptions by college professors 
of the methods they use and their satis- 
faction with these methods. 


SURVEY OF LITERATURE 


Little enough experimental work has 
been done on the improvement of laboratory 
teaching methods in the sciences in general. 
Still less work has been done on this prob- 
lem at the college level [2]; and consider- 
ably less has been done at the college level 
on zoology. It was in 1912 that a report 
of the earliest experimental work in this 
country on the teaching of science under 
This 


study was a doctoral dissertation by May- 


classroom conditions was published. 


man and involved the teaching of science 
in the seventh and eighth grades [3]. 
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The purpose of the majority of experi- 
mental research done in this field apparently 
was to determine if there was justification 
in continuing the laboratory as a part of 
the science course. These works involved 
comparisons between the lecture-demon- 
stration method and the individual labora- 
tory method. Concerning this problem, 
Cunningham [4], Downing [5], Anibal 
[6], Lantz [7], Barnard [8], and Phillips 
[9] all typically drew the same conclusion : 
that there is no significant difference be- 
tween the two methods. They, also typi- 
cally, mentioned indicated advantages in one 
or the other of the methods. In 1946, Cun- 
ningham [10] analyzed 37 studies includ- 
ing 6 doctoral dissertations, 18 masters 
theses, and 13 articles and concluded that 
neither method was favored, and that the 
desirability of one method over the other 
was determined by the objectives sought 
and the conditions under which the course 
was taught. 

Other investigators studied various as- 
pects of drawings in the laboratory. Coop- 
rider [11] found that drawings should be 
inked for increased retention, but the time 
necessary to do this is wasted, since the 
differences in grades were slight. Colton 
[12] concluded that drawings modify the 
performance of students through training 
them to observe more accurately. Ballew 
[13] found virtually no advantage in using 
drawings as shown by grades. Taylor [14] 
and Alpern [15] concluded that labelling 
ready-made drawings gave better grades 
than having the students make their own 
drawings. 

The diversity of studies on laboratory 
methods of teaching is evident from the 
following reports. No significant differ- 
ences were noted by Fry [16] and Bayley 
[17] in students who had previous bio- 
logical training over those who did _ not. 
Colton [18] got negative results when com- 
paring the performance of students who 
handled a large amount of material in a 
casual way with those who carefully studied 


a small amount of material. Krenerick 
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[19] was able to reduce the double labora- 
tory period in half without any loss in sub- 
ject matter, by requiring outside prepara- 
tion. Cederstrom [20] found that, after 
one year, students retain approximately 
three- to four-fifths of the gain made during 
a course in college zoology. Laird [21] 
found that college students respond with 
more earnest work to positive incentives 
than to negative ones. Colton [22] con- 
cluded that segregation of students on the 
basis of ability is beneficial to the good stu- 
dents, but it is not favorable for the poorer 
ones. 

The preceding review of the literature in- 
dicates the diversity and increasing amount 
of experimental work that is being done 
on the improvement of laboratory teaching 
methods. One work, not mentioned above, 
rates special attention. This is the work 
oi Hurd [23] who, in 1929, reported a num- 
ber of his experiments on laboratory teach- 
ing methods in various scientific fields. The 
outcome of the experiments themselves is 
not as valuable in the present case as is the 
account of his experimental method. His 
suggested method, which is thoroughly ob- 
jective, was used as a guide in planning the 
experiment reported here, and will be dis- 
cussed in detail below. 


METHODS 


For this experiment, the 226 students in 
General Zoology (Zoology 25) who were 
enrolled in the Spring semester, 1952, at 
the Pennsylvania State University, were 
the subjects. Every student was included 
to avoid the possibility of selecting, by 
chance, a group of students which deviated 
in one way or another from the average. 
By using all students, it was hoped that 
the results obtained would be the same as 
one might expect in any semester. This is 
a reasonable expectation, since by 1952 the 
influence of the more mature veterans who 
were in the course following the second 
World War was no longer a factor. The 
age groups, curricula represented, pre- 
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vious biological training, and the like, of 
this class would be typical of peace-time 
enrollments. 

Two laboratory rooms were used, both 
of which were located in the same wing 
of the same building, and were exactly the 
same size, and had similar environments. 
The number of laboratory tables, chairs, 
and windows were the same. One labora- 
tory was located on the second floor, the 
other right above it on the third floor. 

Each laboratory was managed by two 
instructors—a male and a female—who 
were similarly trained and equally suited 
for the positions. The instructors in a 
particular laboratory never varied. At the 
beginning of a laboratory period, oral in- 
structions were given. The instructions 
given were identical in all cases. 

The material and specimens were identi- 
cal for all sections during a particular week 
throughout the experiment, as far as was 
practicable. For example, while one labora- 
tory was studying the Annelida, using 
Neanthes (Nereis) virens and Lumbricus 
terrestris as the representative forms, the 
other laboratory studied exactly the same 
animals. In all cases, the same phylum was 
being studied in a particular week by all 
groups. With few necessary exceptions, the 
same representative forms were studied by 
all groups in a particular week. 

The students were given two lectures per 
week. The text used was the second edi- 
tion of College Zoology by T. I. Storer. 
Since the influence of the lectures on all 
students was constant, that is, they were 
all given the same lecture at the same time 
by the same instructor, the lecture, as an 
influencing factor, was eliminated from this 
study. The grades in the lecture examina- 
tions, however, were used as a basis for 
comparison of the groups. 

For this investigation, a basic assump- 
tion was that the subject matter of the 
general zoology course as offered on the 
campus of the Pennsylvania State Univer- 
sity is similar to that which one would 
normally expect to find in an informational 
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course of this type. It was further de- 
cided that the lecture part of the course be 
considered in this same category and that 
this study be confined to the teaching 
methods used in the laboratory. 

Hurd [23] suggested 13 steps to be used 
in experimental work on laboratory teach- 
ing methods. First, data should be gath- 
ered containing such information as results 
of preliminary tests, age, previous training 
and experience. Second, there should be 
a minimum of 25 students per group. Third, 
groups should be selected on chance. 
Fourth, groups should be compared on all 
available records. Fifth, short periods of 
experimentation should be selected—not to 
exceed six weeks in length. Sixth, one 
method should be tried with one group; 
another method with another group. Sev- 
enth, at the end of the first half of the 
experimental period, the groups should be 
rotated to the alternative method. Eighth, 
all factors should be kept constant, with the 
exception of the one being studied. Ninth, 
the individuals in the groups should be 
compared under the different methods. 
Tenth, comparisons should be made of the 
groups on all available records and their 
present achievement. Eleventh, all avail- 
able means should be exhausted to discover 
differences and their causes. Twelfth, the 
experiment should be repeated, if possible, 
many times and in different localities with 
different instructors. Thirteenth, only con- 
clusions which are repeatedly substantiated 
should be considered as final. The reader 
will understand, as the methods used in this 
study are elucidated, that the technique sug- 
gested here was closely adhered to, with 
the exception of point 12. 

In this study there were five groups, 
A, B, C, D, and E. No attempt was made 
to regulate which students should be in a 
particular laboratory. They were assigned 
to a specific laboratory by the normal func- 
tioning of the scheduling office, a routine 
procedure. Groups A and B met at the 
same time Tuesday afternoons, groups C 
and D at the same time Friday afternoons, 
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group E on Saturday mornings. The dura- 
tion of each experimental period was four 
weeks. Each of groups A and B, and C 
and D was at one period an experimental 
group. Only group E, which was not com- 
pletely comparable with other laboratory 
groups, was a constant control group. 
Throughout the experiment, A and B were 
compared, and C and D were compared to 
observe the effect of particular experimental 
methods. 

Three laboratory teaching methods were 
utilized and compared in this study. These 
will be designated here as: the regular 
method, the method using unlabelled draw- 
ings (drawings method), and the physio- 
logical-type method. 

In all cases, the control groups used the 
regular method, which is the method usually 
used in this course. Students, with the use 
of an extensively illustrated laboratory 
manual, studied the structure of living and 
preserved specimens. The laboratory 
manual in use at the time of this experiment 
was the third edition of General Zoology 
Laboratory Guide by J. E. Wodsedalek. 
The only work involved on the part of the 
student was the identification of and knowl- 
edge of the locations and functions of struc- 
tures described and illustrated by labelled 
diagrams in the laboratory manual. 

What is here referred to as the method 
using unlabelled drawings is one which is 
similar to the regular method with the sub- 
stitution of unlabelled drawings. With the 
drawings, the students were given a list of 
structures, alphabetically arranged, the loca- 
tion, appearance and functions of which 
they were expected to know. It was sug- 
gested that after the drawings were labelled, 
the students arrange the labels according to 
systems, i.e., reproductive, digestive, respi- 
ratory, etc. The labelling of the drawings 
and arrangement of labels was not re- 
quired ; it was to be done at the option of 
the student. This method was thus com- 
parable with the regular method, because 
the requirements of both were the same: 
i.e., there was no compulsion in either the 
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regular or the “drawings” laboratory that 
the students do any stipulated work that 
would be checked. The prevalent philos- 
ophy in all the laboratories was that the 
students had at their disposal all the ma- 
terials needed; they could do as much, or 
as little as they wished. 

It was felt that the use of unlabelled 
drawings in the laboratory would make the 
identification of morphological structures 
more meaningful to the students. We have 
seen many students, in using the laboratory 
manual alone, compare the diagrams with 
their specimens starting at the top of the 
labelled drawing and running down the 
page. Therefore, if the labels appeared in 
an order such as this: “suprapharyngeal 
ganglion, pharynx, nephridium, seminal 
vesicle,” that is the order in which the stu- 
dents compared the drawing with the speci- 
men. The absence of any coordination in 
doing this, it was felt, would be eliminated 
by utilizing the unlabelled drawings and 
encouraging the students to arrange the 
labels according to systems. In this way, 
the students would learn to label the struc- 
tures in one system at a time, making the 
whole procedure more meaningful. These 
drawings were collected after each labora- 
tory period and returned the next labora- 
tory period. They were checked only to 
see if they were being used, thus giving an 
indication of the students’ reactions to the 
method. They were not checked for accu- 
racy since the control group had not been 
checked for accuracy on anything; there- 
fore, if the work of the students in the 
experimental group had been checked, a 
variable would have been introduced into 
the experiment, making the two groups in- 
comparable. 

To determine the amount learned by the 
students in both the regular and the draw- 
ings-method laboratories, practical exam- 
inations were given, in which the structures 
of the preserved specimens were pierced by 
insect pins and the student required to 
name the structures, or functions of the 
structures so pierced. In the case of micro- 
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scopic work, a human hair in the eye piece 
of the microscope served as a pointer to 
indicate the structures. 

In the physiological-type method, pre- 
served material was virtually eliminated 
and living specimens were dominant. Ex- 
periments were prepared which coincided 
with the control laboratory in covering a 
particular phylum and, as far as was pos- 
sible, in using the same animals. The stu- 
dents, with the use of mimeographed 
experiment sheets, worked with living ma- 
terials. Questions appearing on the experi- 
ment sheets were to encourage thought on 
the activities observed and were to be 
answered optionally. As in the case of the 
unlabelled drawings method explained 
above, if the questions had been required to 
be answered, this method would not have 
been comparable with the control. The 
students were encouraged to use any 
sources as references, and it is only to this 
extent that the laboratory manual was 
used, if at all. The papers were collected 
at the end of each laboratory period and 
returned at the next laboratory period. As 
with the drawings, the experiment sheets 
were not checked for accuracy. They were 
checked only to see if the questions were 
being answered, thus, again, giving an in- 
dication of the students’ reactions to the 
method. If they had been checked for any- 
thing except whether they were being used, 
this method could not be fairly compared 
with the control method. 

Recognizing the necessity, in preparing 
examinations, that the questions conform 
with what is being taught and the method 
used in teaching, it was essential that a 
different type of examination be made for 
those in the physiological-type group. Ordi- 
narily, the practical examination used with 
the other two methods would be inappro- 
priate for this group, since morphology 
was not stressed in this method. For this 
reason, separate examinations, of the com- 
pletion type, were prepared. 

In each experimental period, however, 
both groups (control and experimental) 
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were given both examinations (practical 
type examination and completion-physio- 
logical-type examination) with notification 
of the applicable examination only. This 
was done to find a correlation, if any, be- 
tween the amount of morphology learned 
by those who had the physiological-type 
work in addition to the amount of physi- 
ology learned. Conversely, this procedure 
was used to discover the amount of physi- 
ology learned by those whose regular type 
laboratory stressed morphology. 

The grades of the first laboratory exam 
ination, covering the period when all five 
groups were control groups, in that they 
all used the regular method, were com- 
pared. The grades of the second and third 
laboratory examinations, when groups A 
and D, and groups B and C were experi- 
mental groups, were also compared with 
each other. They were then examined to 
discern if the classes represented, or the 
grade potential (all-college average) in 
fluenced the effectiveness of an experi- 
mental method. Unfair questions to those 
affected groups were eliminated from the 
examinations and the differences again 
calculated. 

Finally, a questionnaire requesting criti 
cism of the methods under which the stu 
dents studied in the laboratories was given 
to each student. The information on these 
forms was then tabulated and analyzed, and 
correlated with the all-college averages of 
the students.* 


COMPARISON OF GROUPS 


Following the recommendations of Hurd 
[23], the five groups were compared on 
all available records. This was done on 
the bases of: the number of students in 
each group; the classes represented, 1.€., 
freshman, sophomore, junior, senior; the 
number in each group for whom the course 

8 Copies of all drawings, instruction sheets, 
tests and questionnaires used in this study are 
available in the thesis: An Experimental Study 
of Laboratory Teaching Methods in General 
Zoology, available from the library of the Penn- 
sylvania State University. 
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was required or elective; the number in 
scientific curricula; the number who had 
previous biological training ; the all-college 
averages maintained by students in all 
groups; the attendance in lecture and labo- 
ratory ; results on the lecture examinations ; 
and the use made of the drawings and the 
physiological-type experiment sheets. 

It was found that the five groups par- 
ticipating in this experimental study were 
remarkably similar in all these items. It 
was therefore assumed that the major vari- 
able factors throughout the experimental 
periods were the methods used. As pointed 
out previously, not only were the groups 
constant in all ways tested, but the environ- 
ments, conditions, and conduct of the labo- 
ratory rooms were similarly constant. 


EXPERIMENTAL RESULTS 


After the first experimental period, both 
groups A and B (control and experimental- 
drawings group, respectively) decreased in 
their performance. The other three groups, 
which met on Fridays and Saturdays, in- 
creased. This phenomenon is difficult to 
account for. The decreases or increases 
were, evidently, not due to changes in any 
one faction of the groups (on the basis of 
scholastic standing) since in groups A and 
B, the performance of all factions decreased, 
whereas in groups C, D, and E, virtually 
all factions increased in performance. 

An analysis of the results of the second 
laboratory examination indicated that there 
were no significant differences between the 
achievements of the group using the un- 
labelled drawings method and the control 
group. A difference of 7.4 per cent was 
noted, however, in favor of the physiologi- 
cal-type method group over the correspond- 
ing control group, when unreasonable 
questions were eliminated from the exam- 
inations. The experimental group using 
the physiological-type method learned ap- 
proximately the same amount of morphol- 
ogy as did the control groups, which 
concentrated on morphology. 
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The third laboratory examination showed 
greater variation in average grades of the 
groups than any of the prior examinations. 
In the case of the physiological-type 
method, group B (the experimental group) 
decreased from the first examination a 
negligible amount while its counterpart, 
group A, increased by a_ substantially 
greater amount. In comparing the grades 
made on the second and third laboratory 
examinations, group B increased a negli- 
gible amount on the third examination, 
while group A increased again, by a sub- 
stantial amount. Both groups, however, 
exhibited the same tendency to do better 
in the first and third examinations and to 
decline in the second laboratory examina- 
tion. With respect to the unlabelled draw- 
ings method, group C (the experimental 
group) and group D (the control group) 
both increased by virtually the same 
amount. Group E also progressively in- 
creased from examination to examination. 
This could be due to the acclimation of the 
students to this type of course. A _ break- 
down of the groups on the basis of scholas- 
tic standing proved unrevealing in account- 
ing for these phenomena. 

The results, on comparing the physio- 
logical-type method with the control during 
this period, illustrate precisely the reverse 
effect observed in the previous experimental 
period. That is, group A (the control 
group) apparently learned approximately 
as much physiology as did group B (the 
experimental group). In addition, the in- 
dications are that group A learned 4.9 per 
cent more morphology. This contradicts 
the statement made by Eckelberry [24] 
that “the students in the experimental 
group know that they are participating in 
an experiment and feel a challenge to put 
forth their best efforts—a challenge which 
is not experienced by students under ordi- 
nary conditions or in control groups.” 

With respect to the unlabelled drawings 
method, and the reactions of the students 
toward it (as indicated in the question- 
naires), this method was definitely favored 
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by the group whose grades improved while 
using it (group C). Conversely, the group 
whose grades did not improve while utiliz- 
ing the drawings method (group A) in 
general, favored neither method. 

In interpreting the results of the ques- 
tionnaires, it was recognized that what was 
being tested were the experimental methods. 
Therefore, all reactions which indicated a 
preference for neither the experimental nor 
the regular method over the other, were 
considered to be reactions against the ex- 
perimental method. 

Very much the same results as were ob- 
tained in the unlabelled drawings method 
were also found for the physiological-type 
method. Group D, whose grades improved 
after using this experimental’ method, defi- 
nitely favored the experimental method. 
Again, the converse is true with respect to 
group B. The grades of this group de- 
creased after using the physiological-type 
method, and although slight preferences in 
favor of the experimental method are indi- 
cated, they are negligible. 

This introduces a difficult situation. 
When the experimental results and the 
questionnaire results are taken together and 
analyzed, a definite correlation is seen be- 
tween grades made after using a particular 
experimental method and interest in that 
method. The problem that evolves from 
this is whether it is the interest in a par- 
ticular teaching method that increases 
grades, or whether it is the better grades 
that increase the interest. 

As stated previously, the drawings and 
experiment sheets used in the experimental 
methods were not checked for accuracy. It 
is recognized that this may have handi- 
capped the performance of the students 
under the experimental methods, particu- 
larly with the unlabelled-drawings method. 
It was brought to the attention of the labo- 
ratory assistants that a number of students 
were studying from the uncorrected draw- 
ings and experiment sheets, for the labora- 
tory examinations, although they were told 
the drawings and experiment sheets would 
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not be checked for accuracy. These groups, 
however, had the labelled drawings in the 
laboratory manual available and often used 
them as well. 

It was found that both experimental 
methods required more time than did the 
regular method. As one would expect, the 
physiological-type laboratory method neces- 
sitated much more work to maintain the 
animals. The cost of the three methods is 
approximately equal, if full use is made of 
animals which are locally available. 


CONCLUSIONS 


It appears that none of the three labora- 
tory teaching methods tested here is better 
than the others. In deciding which method 
one should use, the major consideration 
would apparently be the method which is 
most convenient and interesting for the in- 
structor. 

At the inception of this study, it was ex- 
pected that the use of live animals in 
experiments would prove to be much more 
stimulating to the students than the reg- 
ular method. In fact, this belief is rather 
common among biologists. This study, 
however, indicates that some of the interest 
seemingly aroused by the use of experi- 
ments is due more to the enthusiasm radi- 
ated by the instructor, who devised the 
method. Apparently, then, a teacher is 
likely to succeed best with the method which 
is most challenging and interesting to him. 
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SCIENCE INTERESTS OF JUNIOR HIGH SCHOOL STUDENTS 


W. Grant GLENN 


Horace Mann Junior School, San 


OCKET ships to the moon, man-made 
R satellites, an attack by the Venetians, 
visitors from Mars, supersonic speeds and 
flying saucers . effervescent discussions 
with teen-age children might lead one to 
believe that these ideas are the dominant 
interests of science pupils in junior high 
school. 

There have been several studies made of 
children’s interests in science. Noll 
[1] cites those of Pollock [2], Curtis |3, 4] 
and Nettels [5] as outstanding. However, 
the most recent of these studies was re- 
ported in 1931. 

This study of interests in 
science sampled 484 pupils in six junior 


children’s 


high schools in the San Antonio Independ- 
ent School District. They wrote 1,652 
questions that they would like to have 
answered. Sample questions were given, 
but no attempt to control them was made. 
(Curtis previously found that emphasizing 
a topic in the sample questions does not 
seem to change its rank significantly nor 
does lack of emphasis have the opposite 
effect to any marked degree [1:102]. Each 
of the six contributing teachers made up 
their own questions for illustration. It 
this 
teacher, familiar with his own classes, could 


was believed that in manner each 


Intonio, Texas 


provide comprehensible examples which 
might, in part, negate the language handi- 
cap in this area (Spanish-speaking pupils) 
and therefore encourage more pupil re- 
sponse. 

The pupil’s questions in this study were 


Table 


I below indicates the rank of the topics 


classified according to broad topics. 


based on the number of times questions 
were asked relative to that topic. 

Table II on page 264 compares the ranks 
of Pollock’s study, Curtis’ first and second 
findings and the combined results of this 
investigation. 
heli- 


copters) and interplanetary travel did not 


Obviously, airplanes (including 
appear on either of the earlier studies cited 
above. Nevertheless, these ranked lower 
than might have been expected. One might 
that Video, Flash 


Gordon and Space Cadet are being rele- 


well suspect Captain 
gated by junior high school pupils to their 
proper place. The affect of such futuristic 
ideas during the two decades since the pre- 
vious studies upon what might be termed 
a basic substrata of adolescent interests in 
natural sciences appears to be negligible. 
This study suggests avenues of emphasis 
and evaluation for science teachers, curric- 


ulum committees and textbook authors in 








TABLE I 


Scuoo. Pupr_ts CLaAssiFiep AccorpING To Science Topics 


FREQUENCY OF MENTION * 


INTERESTS OF 484 JUNIOR HIGH AND 


Grades 


Rank 7th 8th 9th 

1. animals animals meteorology 
2. plants planets physics, chemistry (general ) 
3. meteorology stars Planets 

4. planets moon airplanes 

5. water sun animals 

6. moon plants plants 

‘- airplanes meteorology sun 

8. sun interplanetary travel moon 

9. stars machinery rocks 

10. rocks airplanes stars 


*7th grade pupils—267; 8th grade—161; 9th grade—56. Sampling was taken at random, 
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TABLE II 


COMPARISON OF STUDIES OF INTERESTS OF JUNIOR HiGH Scnoot Pupits IN ScleENcE Topics 


Rank Pollock’s Curtis’ First 


:. electricity stars 
a stars electricity 
3. radio animals 
4. heat planets 
5. lightning moon 
6. planets earth 
7. moon gravity 
8. sun earthquakes 
9. Mars volcanoes 
10. plants sun 
hr a ee Se 
NE ieee ee 
ee gee aes 
eo - ) Paces U ol ea 
SS eg ee 
235 ee ee 
eee Sete. OS kes 


their endeavors to appeal to pupils’ interests 
in science. 
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HOW TO TEACH THE SCIENTIFIC METHOD 


James J. THompson 
Central High School, Newark, New Jersey 


gS pwc way is it: does the sun go 
around the earth, or does the earth 
go around the sun?” 

Almost every hand in the class went up. 

“The earth goes around the sun,” tri- 
umphantly answered the girl who was 
called on. 

“How do you know ?” 

The hands stayed down. The young 
lady tried to think of a good answer. Our 
ninth-grade science class at Weequahic 
High School, Newark, New Jersey, a few 
years ago, finished a chapter in the textbook 
which described the universe, the extent of 
space, the sizes and distances of stars, and 
the insignificance of the earth. We were 


now starting the next chapter, entitled “The 
Solar System.” 

“It says so in the book,” she replied at 
last. ‘And you said so.” 

“Does that prove it ?” 

“Tt does as far as I’m concerned,” she 
said. 

“So that proves it. All mankind can 
now be sure for all time that the earth is 
moving, because the book and I both say 
so.” 

“Well, scientists must have proved 

“Yes, I suppose they were scientists. In 
the list of “Scientific Attitudes” in the back 
of the book, the authors say that scientists 
don’t believe things without proof. When 
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we studied that list, I think we all agreed 
that hereafter we would think as scientists 
do.” 

Other students began to propose evi- 
dence. One said that day and night prove 
that the earth turns. The class finally 
agreed that there would be day and night 
if the sun went around the earth. Another 
said that the change of seasons proves that 
the earth goes around the sun. The class 
agreed that if the sun got a little higher and 
lower through the year as it went around 
the earth, there would also be a change of 
seasons. 

Some students do not seem to know what 
evidence is or of what proof consists. One 
said, for example, that you can take a ball, 
representing the earth, and move it around 
a lamp, representing the sun; that proves 
the earth goes around the sun. 

Further discussion led the class to some 
interesting conclusions: we don’t know 
why we believe the earth is moving; we 
have no evidence; we have been unscien- 
tific all our lives in accepting a proposition 
without evidence ; we are not the only ones ; 
if we were to ask a thousand adults picked 
at random, every one of them would say 
that the earth moves, but hardly a single 
one could say why he believes it ; the science 
education of all these adults has, in this 
respect, failed; they have not been taught 
to reason scientifically, but rather, to ab- 
sorb information uncritically; whatever 
reasoning ability they now have was not 
developed by science teaching; science ed- 
ucation often teaches people to be, not in- 
dependent thinkers, but herd-followers. 

After the discussion had proceeded this 
far, the class was led to resolve as follows: 
we will investigate and scrutinize the evi- 
dence for the movements of the earth, and 
we will believe in it, if and when we see 
and understand the evidence. 

Some of the students volunteered to in- 
vestigate the evidence for the heliocentric 
theory and to report it to the class. But, is 
this the right way to proceed? Should we 
set up some proposition as a thesis to be 
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proved, search for evidence to support it, 
make out a case for it, and defend it against 
all possible objections? Isn’t such a pro- 
cedure prejudiced? Suppose, at the end, 
that we don’t find, or don’t understand the 
evidence, or that we are unable to present 
evidence of a completely convincing char- 
acter. What do we do then—make up our 
minds to believe the proposition anyway ? 
Shouldn’t we rather maintain an open mind 
toward all theories, and examine the evi- 
dence for all of them impartially ? Shouldn't 
we find out what evidence can support 
the theory that the earth is still and com- 
pare this with the evidence for the theory 
that the earth moves? If the evidence is 
inconclusive either way, let us suspend 
judgment. We are not seeking to believe 
something, and to rationalize our reasons 
for believing it. What we want is truth. 

Some students argued that the idea of a 
stationary earth must be founded on noth- 
ing but common observation; all the evi- 
dence there is must support the idea that 
the earth is moving. Consequently, it 
would be useless to seek evidence that the 
earth is still, because, aside from naive ob- 
servation, none could be found anyway. 
Students seem to be adept at inventing 
arguments for cutting down the amount of 
work involved in an assignment, however 
unskillful those same students may appear 
in appraising scientific reasoning. Stu- 
dents seem to hold the opinion, also, that 
all the thought of antiquity was the fruit of 
ignorance, and that wisdom is a quality 
peculiar only to the present and recent 
generations of men. That people once 
thought the earth is still could only have 
been the result of ancient error; it could 
not have been the result of thoughtful de 
liberation and sound reasoning. 

Well, is there any reason why we should 
discard the theory that the earth is still? 
After all, what is a theory? The answer 
was developed that a theory is a guess that 
attempts to explain the facts of observation 
and experiment. Can everything that is 


observed to happen in the sky be explained 
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satisfactorily by supposing the earth is 
still? If it can, there is no need to sup- 
pose any motion of the earth. The theory 
of the earth’s fixity would be preferable, 
because it is simpler. Unless the theory of 
a still earth encounters some difficulty, it 
should be the preferable one. It accords 
with observation. There should be some 
compelling reason for relinquishing it. 

The class was then divided. Some stu- 
dents were to investigate and appraise 
theories of the earth’s immobility. Others 
would find out what led to the theory that 
the earth moves. They were told that 
theories of the earth’s stability, and motion, 
respectively, were those of Ptolemy and of 
Copernicus, and that articles about these 
theories might be found under these head- 
ings. 

During the days allowed for gathering 
evidence, the class time was spent on the 
lessons of the textbook. Sizes, distances, 
appearances, and special features of each 
of the planets were learned from reading 
of various sources and later from class dis- 
cussion. No homework was assigned, so 
that study time would be available for our 
investigation. Students brought in the 
books they had found. It was agreed that 
some students might reproduce certain 
drawings in the books as charts which 
could be exhibited to the class. 

The class heard reports on the theory of 
Ptolemy. Ptolemy (Claudius Ptolemaeus), 
it appeared, was an Alexandrian Greek who 
lived in the second century A.D. He crys- 
tallized the astronomical thought of an- 
tiquity, and composed a system of the uni- 
verse which stood the test for 1,400 years. 

The ancients, including the Greeks, held 
a geocentric theory of the universe, and cer- 
tain Greeks realized that the earth must 
float in space to permit the continued cir- 
cular motion of celestial bodies. The chief 
difficulty encountered by this theory was 
the apparent nonconformity to this system 


‘ 


of the planets, those “wandering stars” of 
the Babylonian astrologers. The planets 
travel in paths close to the ecliptic (the 


reckoned annual path of the sun among the 
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stars). Their motion is irregular. As the 
night-sky rises on successive nights, they 
slowly change their positions among the 
stars, moving eastward for some time, then 
turning back to the west for a shorter time, 
and then continuing eastward again, passing 
through the various constellations of the 
zodiac. The eastward motion is now called 
the direct, the westward, the retrograde 
motion. The planet Mercury performs this 
cycle of operations in about 116 days, and 
Venus in about 515. All of the other 
planets make a rectrograde motion about 
once a year, (Mars, once in 2 years), and 
the center of the retrograde motion occurs 
always when the planet is in opposition to 
the sun. A chart, showing the apparent 
path of Mars over a period of ten months, 
was drawn by a student from a reference 
book. 

An ancient theory of Eudoxus, a pupil of 
Plato, to explain planetary motion, was 
so complicated by an intolerable multipli- 
city of concentric spheres, that none of the 
students could understand it, and its study 
was abandoned. Aristotle elaborated this 
theory, and proved, to his satisfaction, that 
since the circle is the most perfect geometric 
figure, it can be possible for the heavenly 
bodies to move only in circles, of which the 
sarth is the center. Aristarchus of Samos 
advanced the theory that the earth revolves 
around the sun, contrary to the opinion of 
Aristotle, who maintained that the absence 
of parallactic displacement of stars argued 
against it. If the earth moves, then as we 
are brought into different regions of the sky, 
the configurations of star-groups should 
change, just as the appearance of groups 
of trees change as we walk around in the 
woods. 

The reports on the system of Ptolemy in- 
formed the class that he rejected the theory 
of the earth’s motion on the grounds that 
birds in flight would be left behind, and 
objects thrown vertically upward should 
fall west of the place from which they were 
projected. The class found the Ptolemaic 
explanations ingenious. They seemed 


satisfactorily to explain the observed mo- 
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tions of planets as well as all other known 
celestial phenomena. The class as a whole 
had little difficulty in grasping the idea of 
the participation by the sun, moon, and 
planets in the diurnal motion of the stars, 
an idea which was clarified by an anology 
to a merry-go-round, offered by the teacher. 
The class then appraised Ptolemy’s expla- 
nation of the seasons, and decided that if the 
sun traverses an ecliptic inclined to the 
celestial equator, the Ptolemaic conception 
of the universe would adequately account 
for the seasons of the year. 

Then we considered Ptolemy’s explana- 
tion of the observed motions of planets, as 
a combination of a motion along an epicycle, 
the center of which moves along a de- 
ferent which encircles the earth. The ver- 
dict on this part of the theory was that its 
verification would depend solely on the ex- 
tent to which accurate measurements of the 
positions of planets agree with their ex- 
pected positions as calculated from their 
epicyclic paths, however such calculations 
can be made. 

The thing that impressed the class most 
about Ptolemy’s theory was its close har- 
mony with the facts of observation. A 
number of students volunteered statements 
that the understanding of Ptolemy's theory 
gave them an insight into the apparent mo- 
tions of the universe which the conventional 
presentation, such as that of the textbook, 
could not give them. From now on, they 
could appreciate the different locations of 
stars at the same time of night in different 
seasons, the apparent eastward motion of 
the sun in its passage through the zodiac, 
the relative apparent movements of the sun 
and moon, the apparent paths of planets, 
that is, their annual changes of right ascen- 
sion, and the relatively small elongations of 
Mercury and Venus. 

It took the students about a week to un- 
derstand Ptolemy’s theory, with some 
clarification on the part of the teacher. 
At the end, they agreed that the theory was 
remarkably clever, that it seemed satisfac- 
torily to explain all observable astronom- 
ical motions, and that it would require 
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evidence of a rather compelling kind to up- 
set this theory. We then proceeded to the 
Copernican theory which replaced it. 

We found that Nikolaus Koppernigk 
(1473-1543), or Copernicus, proposed the 
theory delineated in the science book. He 
showed that a simpler explanation of the 
observed motions of planets was possible 
on the assumptions: that the earth is one 
of the planets; that all the planets, includ- 
ing the earth, revolve around the sun; that 
the earth rotates daily on an axis inclined 
to the plane of its orbit; and that the sun 
and stars are fixed and immovable. The 
supposition of a daily rotation of the earth 
explained the sequence of day and night as 
the turning of the earth’s surfaces alter- 
nately toward and away from the sun, and 
it explained the apparent rotation of the 
sphere of fixed stars as also the turning of 
the earth on an axis which, extended, inter- 
sects the poles of the heavens, in a contrary 
direction (eastward) to the apparent di- 
rection (westward) of the stars. By as- 
suming a rotation of the earth, it was un- 
necessary to suppose that the sun, moon, 
or planets participate in the motions of 
the stars. Further, the high velocities 
which the stars must have according to the 
Ptolemaic system were transmuted into a 
relatively slower motion of the earth. The 
supposition that the axis of the earth is in- 
clined, at a nearly constant angle, to the 
plane in which the earth revolves, made ap- 
parent the reason for the inclination of the 
ecliptic to the celestial equator, whereas 
it was difficult to explain, on the Ptolemaic 
theory, why the paths of the sun, moon, and 
planets are not parallel to those of the 
stars. 

We then proceeded to the Copernican 
explanation of planetary motion. We 
studied Copernicus’ diagram, which was 
drawn, as a large chart, from an illustration 
in one of the reference books. This dia- 
gram showed that, if the earth is assumed 
to be one of the planets and to revolve 
around the sun, and if the paths of other 
planets are assumed to be circular rather 
than combinations of deferents and epi- 
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cycles, the extremities of observed lines of 
sight between the earth and any planet 
form the locus of a looped path around a 
stationary earth. This diagram also made 
apparent to the students why the center of 
a planet’s retrograde motion must occur at 
opposition, for, at opposition, the earth has 
overtaken, and is passing, the planet. The 
observed proximity of Mercury and Venus 
to the sun is explained by this theory by 
supposing that the orbits of these planets 
lie within the orbit of the earth. Copernicus 
thus made the planets follow the same path 
on each revolution; on the Ptolemaic 
theory, however, unless the period of a 
planet were exactly commensurable with 
that of the earth (which none are) the 
planet must make its loops in different parts 
of the sky each year. The Copernican sys- 
tem thus facilitates calculation of the past, 
present, or future positions of planets. The 
teacher made this clear by demonstrating 
that if the exact period of Mars and its po- 
sition on any date were known, its position 
on any other date could be computed. 
Copernicus countered the objection that 
loose objects should be left behind if the 
earth moved, with the argument that the 
enormously swifter motion which must be 
attributed to celestial bodies if they daily 
encircle the earth would tend the more to 
sunder them. He met the objection that 
parallactic displacement of stars is not ob- 
served by supposing the stars to be so far 
from the earth that the earth’s annual mo- 
tion produces no visible change in the direc- 
tions of the stars. However, as astro- 
nomical instruments of greater precision 
were constructed and such annual displace- 
ment still could not be detected, this objec- 
tion became the more serious, for it was 
realized that the Copernican theory re- 
moved the stars to inconceivable, almost 
ridiculous, distances from the solar system. 
It has been only within about the past 
century that minute stellar parallax has 
been detected. Copernicus showed also 
that his hypothesis explained the change of 
the seasons, as the more or less direct ex- 
posure to the sun of the surfaces of the 
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sarth, since the earth maintains a constant 
inclination of its axis as it revolves around 
the sun. 

Now came the question, which theory is 
better, the Ptolemaic or the Copernican? 
Discussion produced agreement that, at the 
time it was announced, the Copernican 
theory explained all that the Ptolemaic 
theory explained, but no more. Its chief 
merit lay in the simpler motion it gave the 
planets, and in the greater ease which it 
afforded for calculating the positions of the 
planets. The students all agreed, in the 
end, that when Copernicus died, he must 
have realized, as well as or better than any- 
one else, that he had no evidence whatever 
for the truth of his theory. And, as the 
next part of our inquiry disclosed, the 
theory was debatable for three centuries, 
and direct evidence for the earth’s motion, 
entirely free from objections, has been avail- 
able for only about a hundred years. 

The class then learned that the planets, 
which previously had been considered wan- 
dering stars, were found by Galileo, with 
the newly-invented telescope, to be opaque 
bodies shining by reflected sunlight, and 
exhibiting phases like the moon. His dis- 
covery of the satellites of Jupiter disproved 
the generalization of Aristotle that all 
celestial bodies revolve around the earth, 
and lent some support to the Copernican 
theory. 

A student reported that the diurnal rota- 
tion of the earth was verified, in a not too 
certain way, by Hooke in 1680, who, by an 
experiment suggested to him by Newton, 
found that a body dropped from a great 
height falls slightly to the east of a vertical 
plumb line, as Newton had anticipated on 
the ground that its tangential velocity, would 
be greater at a greater distance from the 
sarth’s center, and that it would preserve 
that velocity during its descent unless acted 
upon by some other force. 

Next we considered that most spectacular 
and most convincing proof of the earth’s 
rotation, the pendulum experiment which 
was devised by Foucault in 1851. Un- 
doubtedly, we should have, but we did not, 
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set up a Foucault pendulum, perhaps in a 
stair well, or in the high-ceilinged gymna- 
sium. We contented ourselves with a ver- 
bal report about this experiment. 

The students found that the revolution 
of the earth was verified by at least three 
phenomena unknown to Copernicus. The 
first of these, chronologically, was the dis- 
covery, by Olaf Romer, of the finite velocity 
of light. We studied Romer’s observations, 
his diagram, and his explanation of his re- 
sults. We heard a report about Bradley’s 
discovery of the aberration of light. The 
class was led to realize that Bradley’s work 
tended to confirm Romer’s, and that both 
tended to confirm the theory of Copernicus. 
The teacher indicated how, from the work 
of either, it is possible to calculate either 
the velocity of light if that of the earth is 
known, or the velocity of the earth if that 
of light is known. He showed the class also 
how the circumference of the earth’s orbit 
may be calculated from a knowledge of the 
earth’s orbital velocity, and how, from this 
may be computed the radius of the orbit, 
in other words, the mean distance of the 
earth from the sun. He explained, further, 
that from the observed angle subtended at 
the earth by the sun, the dimensions of the 
sun may be calculated. 

The most conclusive evidence for the 
revolution of the earth was reported to be 
the parallactic displacement of stars, first 
detected by Bessel in 1837. A student drew 
a chart to show the tiny apparent annual 
ellipse in which a star is seen to move with 
respect to its background of remoter stars. 
The teacher explained how measurement 
of stellar parallax affords a means for the 
calculation of stellar distances. The ex- 
planation of the methods of performing 
these calculations led us a little way into 
geometry and trigonometry. The class 
gained a little insight into the nature of 
these later offerings of the high-school cur- 
riculum, an insight which might better in- 
form them for electing these subjects later. 

For all this learning, the procedure used 
consisted of: raising a question; obtaining 
an answer; challenging the students to 
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prove it; getting them to admit that, if they 
believe it without proof, they are unscien- 
tific; indicating sources where evidence 
may be found; hearing reports ; explaining 
what the students find hard to understand ; 
asking for appraisals of the cogency of the 
reasoning ; and debating objections. 

A boy said, “The only way you can know 
for sure is to get into a rocket ship, go 
away off into space, and look back.” We 
discussed this proposal. We concluded 
that it would furnish evidence of the truth 
only if the condition of rest or motion of 
the rocket ship could be established. If the 
rocket ship were rotating, the whole uni- 
verse would seem to go around the ship, as 
it now appears daily to encircle the earth. 
If the rocket ship were revolving around the 
sun, the earth might appear to stand still, to 
go the way it does, to go at some greater 
or less speed, or to go backward. The sun 
might rise and set on the rocket ship just 
as it now rises and sets on the earth. The 
rocket ship expedition would do no more 
than transfer the problem from the earth to 
some other point in space. It would solve 
nothing. 

The teacher in a city school system feels 
obliged to follow the course of study out- 
lined by the committee of instruction for 
the grade and the subject he is teaching. 
The writer wished, however, that he could 
go on, and show his pupils how great was 
Copernicus’ contribution to civilization. He 
would have liked to show how Kepler de- 
veloped his laws of planetary motions from 
Copernicus’ theory ; how Newton developed 
his law of gravity and his laws of motion 
from Kepler’s laws ; how the modern science 
of mechanics rests upon Newton’s laws ; and 
how mechanics and mechanical engineering 
have given us myriad devices calculated to 
make life and work easier and pleasanter, 
some of which devices might never have 
been perfected but for the genius of 
Copernicus, who started it all. But this 
part of the unit was omitted. The teacher 
did point out, however, that Copernicus, 
along with other pioneers of science, helped 
to overthrow reliance on tradition as a 
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source of knowledge, that his work im- 
plied that all commonly accepted beliefs 
are open to scrutiny and criticism, and that 
belief is to be reposed only in those ideas 
to which we are led by the compulsion of 
the evidence, not by the compulsion of the 
teacher. 

After all this, there arose the most im- 
portant question of all. What is the sense 
of all this inquiry about reasons? Isn't 
it much simpler to learn from the book that 
“the earth goes around the sun, period’? 
What do we accomplish by searching back 
into history, by resurrecting the sere re- 
mains of long defunct theories, and by re- 
examining evidence that has already been 
examined thousands of times by generations 
of scientists ? 

Here we reached what the writer con- 
siders the most important lesson of the unit. 
We found out how the human mind works, 
when it gives birth to a new idea, when it 
discovers something that never was known 
before, when it adds a new element to 
human civilization. We found out that one 
observes his environment to find facts. 
Facts are what can be known to the senses. 
In this case, the facts consisted of the 
observable apparent motions of the uni- 
verse. We found out that one invents a 
theory to explain facts. The mere invention 


f 


of the theory, and the mere explanation of 
the facts by the theory, do not by them- 
selves prove the truth of the theory. One 
way of testing a theory consists in con- 
sidering its consequences—what would be, 
if the theory were true—and discovering, 
by observation or experiment, whether 
these consequences follow. 

But why go back into history? Can’t the 
evidence for a theory be presented without 
a historical background? It can. But a 
study of the history of science not only gives 
due credit to the great pioneers of science 
who spent their lives and their labors in 
constructing the foundations of our modern 
civilization, but it also gives the student 
an appreciation of man’s intellectual en- 
deavors in their many branches throughout 
human history. The history of science is 
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the true history of civilization. It discloses 
the part played by reason, by ingenuity, by 
inventiveness, in the progress of man along 
the long, slow road from savagery to his 
present culture. And it discloses methods 
of reasoning and procedure which, judged 
by any standards we can conceive, have been 
the most reliable with which mankind has 
ever yet become acquainted. Further, if 
we want to teach children to reason straight, 
we have to teach them to avoid error. How 
are we to do this? Can this be done by 
presenting a commonly accepted belief, and 
showing the evidence for it? Clearly, no. 
Are we to fabricate cases of erroneous rea- 
soning, and set them up, as straw men, to 
be knocked down? Why not use as object 
lessons the errors that have actually de- 
viated man from the truth for many cen- 
turies of human history? 

Well, what error misled Ptolemy? The 
class decided that he made no error. His 
system was well thought out, scholarly, as 
much in harmony with fact as any scien- 
tific theory can be expected to be. The only 
reason why we today hold a heliocentric 
theory is because we know a few facts that 
Ptolemy did not know and could not have 
known without the most precise instruments 
of measurement. The lesson for scientific 
method must be this, that you have to know 
all the facts if you want to reach a correct 
conclusion. How did Copernicus conceive 
the idea that the apparent epicyclic motions 
of planets would be transmuted to circular 
motions if the earth moved? That was the 
one unanswered question. Nobody could 
imagine how such an idea could possibly 
enter the mind of anyone. 

What would our unit have been if we had 
not adopted this procedure? The students 
would have been told to believe something 
which contradicts the common impression 
of everyday observation, with no reason 
whatever. Their minds would have been 
forced into a mold; and young minds are 
plastic, and easily forced into molds. They 
would pass the course by exhibiting, in 
tests, that their minds had been thus forced. 
They would pass without showing, in any 
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way, that their minds can now think more 
independently, or question their environ- 
ment, or ask for evidence. 

If the students now want to believe that 
the earth goes around the sun, they may 
do so because the evidence says so, not be- 
cause the teacher says so. I have no right, 
nobody has a right, to tell children what to 
believe; their minds are as capable and as 
free as mine, or anyone else’s. If, at the 
close of the unit, some child is uncon- 
vinced by the evidence, and answers “no,” 
in a test, to the question “does the earth go 
around the sun’? I would not mark his 
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answer wrong, but would give him full 
credit. I will require him to know the facts 
upon which the theory is based, but the con- 
clusion that he reaches on the basis of the 
facts is entirely his own. He may believe 
whatever he wants; I have no right to com- 
pose his beliefs for him. And I hope that 
he has learned, as he goes through the rest 
of his life, not to let anyone else construct 
his beliefs for him, but to preserve an inde- 
pendent and inquiring mind, which looks 
for evidence for what he is asked to believe, 
and which resposes belief in what seems to 


him to be most logical. 
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VinaAL, WiitiAM (“Cap'n Bit”) Gouin. Nature 
Recreation. Boston, Massachusetts (180 Long- 
wood Avenue): American Humane Education 
Society, 1954. 322 P. $3.50. 

Here is the complete story of nature recreation 
leadership, its aims, problems, and practical activi- 
ties presented by a pioneer in the field, who has 
been a nature guide himself and a teacher of 
nature guides for many years. 

A wealth of information and suggested ex- 
periences in nature-lore, dealing with birds, 
gardening, insects, animal pets, physical nature, 
trees, and flowers. Emphasis throughout is on 
the values of nature education for human needs. 

The book, based on the author’s many years 
of rich experience, is as practical as it is possible 
to write such a book. Discussed are such topics 
as: Nature experiences in the home, family hikes, 
family camping, nature activities in the com- 
munity, school grounds, city play grounds and 
parks, summer camps, camp museums, school 
museums, nature trips and trails, the challenge 
of conservation, tools for leadership in field work, 
leadership responsibilities on the hike and over- 
night trip, supplmentary suggestions for experi- 
ences in several fields of nature lore, and nature 
games. 

Classroom teachers of elementary science, con- 
servation teachers, general science teachers, and 
biology teachers as well as Boy and Girl Scout 
leaders, camp guides and counselors will find this 
as practical, down-to-earth book that they can 
read, understand, and find practical as they carry 
out the many and varied suggestions. The re- 
viewer recommends this book as also excellent for 
the school library. 


VinaL, WituiAmM (“Cap'n Bri”) Goutp. The 
Outdoor Schoolroom for Outdoor Living. Nor- 
well, Massachusetts (R.F.D. #2 Vinehall, 
Grove Street): William Gould Vinal. 69 P. 
$1.00. 

The author first presents his basic philosophy 
of the outdoor schoolroom for outdoor living. 


The outdoor schoolroom is a way of living and 
involves many things beside the “three R’s” of 
the classroom. The outdoor curriculum is con 
tinuous. Outdoor living skills is an American 
tradition. Outdoor education must keep abreast 
of scientific discovery. Outdoor education means 
“getting down to earth.” Public education for 
the outdoors is a necessity. 

Some concepts of conservation education: 
Means right use of natural resources for most 
people ; begins at home; is necessary for all ages; 
fundamentally a “doing” or experience program 
rather than book learning; basically a community 
affair; year-round program, 24 hours a day; 
continuous all-time defense program; means ex 
periencing and enjoying rather than memorizing 
and reciting; means enriching the present school 
curriculum rather than adding a new course; 
means that right attitudes and appreciation are as 
necessary as exact knowledge; must be lived and 
practiced in the community; should teach thrift 

Many possible projects for outdoor school 
rooms are suggested. A number of these are 
described in some detail. 

There is a list of some vital outdoor needs of 
youth. 

Elementary teachers, general science teachers, 
biology teachers, conservation teachers, scout 
leaders, and camp guides will find this a most 
valuable pamphlet. 


VINAL, WiLtittAM (“CAP'N BiLL”) GouLp. The 
Rise and Fall of Ye District School in Pli- 
mouth Plantation (1800-1900). Norwell, 
Massachusetts (R.F.D. #2, Vinehall, Grove 
Street): William Gould Vinal, 1958. 144 P. 
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$3.79. 


This is a most interestingly written and im- 
portant historical account of the origins of the 
public school in America. No “book larnin” was 
required at first. The men learned from 
Squanto how to catch fish, how to put three 
herring in each hillock of corn and how to keep 
off crows and wolves. The women taught their 
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daughters how to make Indian porridge, bean 
soup, succotash, ginger bread, cheese, and butter, 
how to spin, weave, and dye cloth, and make 
clothes. This was education in living. Formal 
schooling was prevented by “want of a fit person 
or hither too means to maintain one.” And yet, 
“Tt being one chief project of that deluder Satan, 
to keep man from a knowledge of the Scriptures,” 
the Pilgrims were spurred on to satisfying mind 
and soul alike. 

In 1642 the General Court of Massachusetts 
“ordered the selectmen of every town .. . to 
see first that none shall suffer so much 
barbarism in any of their families, as not to 
teach .. . their children . . . so much learning as 
may enable them perfectly to read the English 
tongue . upon penalty of twenty shillings.” 
This law did not establish schools but it did see 
that parents were held responsible for the edu- 
cation of their children. It was the first com- 
pulsory education law. 

In 1647, the Massachusetts General Court for 
the first time in the whole world required every 
town having fifty or more families to appoint a 
teacher to give instruction in reading and writ- 
ing. ... The district plan was not legalized until 
1789. It became the smallest civil division of our 
nation. 

Then came the “Fishery School” (1670), the 
“Moving School” (1696), and the “Dame School,” 
kept in the kitchen or living room and taught for 
a few pennies a week. The “Dame School” was 
the beginning of the primary school. It taught 


spelling, reading, and the catechism, but rarely 


taught arithmetic or writing. “The Master’s 
School” taught by men was a forerunner of the 
District School. Teachers “boarded around.” 

Dr. Vinal has made free use of facsimilies of 
documents, specimen pages from the New England 
Primer; 45 pages of illustrations from spelling 
book, arithmetic, geography (so-called), writing 
copy-book, merit-cards, old-time book marks with 
morals, specifications of work and materials for 
a schoolhouse 100 years ago (written in mar- 
vellous Spencerian longhand). 

Probably a trained teacher of today could not 
pass a pupil District School examination of a 
hundred or more years ago. Knowledge that was 
considered vital then is obsolete now. Who cares 
—How many pounds Troy in 225 grains? Names 
of gulfs, bays and seas on the east coast of Asia, 
How many moods and tenses have verbs, etc.; 
problems on addition of Troy weights and time, 
etc. Of course not all questions were of this type 
but many were. 
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The first school readers were Biblical in char- 
acter and meant to keep children from going to 
hell and eternal damnation. The New England 
Primer appeared in Boston in 1690 and was the 
reader for 125 years. It sold over 3 million copies 
and went through 40 editions. It drilled children 
on the catechism: 


Question: What is the chief end of man? 

Answer: Man’s chief end is to glorify God 
and enjoy Him forever. 

Question: Who made you? 

Answer: God. 

Question: Who redeemed you? 

Answer: Jesus Christ. 

Question: Of what are you made? 

Answer: Dust. 

Often the Bible and the Primer were the only 
books in hemes and school. Then came Poor 
Richards Almanac, first published by Franklin 
in 1732. Every household had a copy of the 
Old Farmers Almanac, used even today in rural 
districts and fastened to a string and hung on a 
nail. 

Next came “Moral Readers,” as long-lived as 
the Primer. The Franklin moral readers for 
each grade and the McGuffey readers beginning 
in 1825—the latter a series of books shaping the 
American mind for about 75 years. 

The author includes a valuable chronology of 
New England school development year by year 
from 1636 to 1958. 

Altogether this is a most interesting, delight- 
fully written book that should be a prized pos- 
session of any teacher and available in every 
library and to all students in classes studying the 
historical backgrounds of American education. 


VinaL, Witt1AmM Goutp. Salt Haying in the 
North River Valley (1642-1898). Norwell, 
Massachusetts (R.F.D. #2, Vinehall, Grove 
Street) : William Gould Vinal. 30 P. $1.25. 


This is a brief account of salt haying, an im- 
portant occupation of early farmers that has 
now almost completely disappeared. Cattle were 
brought to Plymouth Colony three years after 
its founding and horses were brought in 1644. 
Hay cut from grassy marsh lands was an im- 
portant item in live-stock raising. The salt 
meadow hay carried in to barns in hay carts 
was rich in salt and vitamins—essentials vital to 
livestock. 

This interesting account makes liberal use of 
all of the historical records of an important every- 
day activity of colonial and subsequent times. 








